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6726  KOPPERS  COKE  OVENS 

IN  OPERATION  OR  UNDER  CONSTRUCTION 
IN  THE  UNITED  STATES  AND  CANADA 
HAVE  AN  AGGREGATE  ANNUAL 
CARBONIZING  CAPACITY  OF   MORE  THAN 

43,000,000  NET  TONS  OF  COAL 


Owner  or  Operator  Location  Number  of  Ovens 


United  States  Steel  Corporation 

Illinois  Steel  Company  Joliet,  111.  280 

Illinois  Steel  Company  Ga.y,  Ind.  700 

Tennessee  Coal,  Iron  &  R  R.  Company  Fairfield,  Ala.  434 

Minnesota  Steel  Company  Duluth,  Minn.  90 

Carnegie  Steel  Company  Clairton,  Pa.  768 

American  Steel  &  Wire  Company  Cleveland,  O.  180 

National  Tube  Company  Lorain,  O.  208 

Woodward  Iron  Company  Woodward,  Ala.  170 

Coal  Products  Mfg.  Company  Joliet,  111.  35 

Algoma  Steel  Corporation,  Ltd.  Sault  Ste.  Marie,  Ont.  110 

Inland  Steel  Company  Indiana  Harbor,  Ind.  130 

Republic  Iron  &  Steel  Company  Youngstown,  O.  143 

Bethlehem  Steel  Company  Sparrows  Point  Md.  360 

Bethlehem  Steel  Company  South  Bethlehem,  Pa.  424 

Bethlehem  Steel  Company  Steelton,  Pa.  60 

Laclede  Gas  Light  Company  St,  Louis,  Mo.  56 

Cambria  Steel  Company  Johnstown,  Pa.  •  92 

Toledo  Furnace  Company  Toledo,  O.  94 

Youngstown  Sheet  &  Tube  Company  Youngstown,  O.  306 

LaBelle  Iron  Works  FoUansbee,  W.  Va.  94 

United  Furnace  Company  Canton,  O.  47 

River  Furnace  Company  Cleveland,  O.  204 

Brier  Hill  Steel  Company  Youngstown,  O.  84 

Gulf  States  Steel  Company  Gadsden,  Ala.  37 

Seaboard  By-Product  Coke  Company  Jersey  City,  N.  J.  165 

Minnesota  By-Product  Coke  Company  St.  Paul,  Minn.  65 

Colorado  Fuel  &  Iron  Company  Pueblo,  Colo.  120 

Indiana  Coke  &  Gas  Company  Terre  Haute,  Ind.  30 

Dominion  Iron  &  Steel  Company,  Ltd.  Sydney,  N.  S.  180 

Providence  Gas  Company  Providence,  R.  I.  40 

Jones  &  Laughlin  Steel  Company  Pittsburgh,  Pa.  300 

Rainey-Wood  Coke  Company  Swedeland,  Pa.  IICT 

Birmingham  Coke  &  By-Products  Company  Birmingham,  A  a.  50 

Donner  Union  Coke  Corporation  Buffalo,  N.  Y.  150 

Domestic  Coke  Corporation  Fairmont,  W.  Va.  60 

Pittsburgh  Crucible  Steel  Company  Midland,  Pa.  100 

Chicago  By-Product  Coke  Company  Chicago,  111.  100 

Milwaukee  Coke  &  Gas  Company  Milwaukee,  Wis.  150 


THE  KOPPERS  COMPANY 

PITTSBURGH,  PA. 

BUILDERS  OF  BY-PRODUCT  COKE  PLANTS 


W  l)niarv,  1921. 
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EDITORIAL 


STEEL  PRICES  RELATIVE  TO  OTHER 
COMMODITIES. 

Buying  ill  the  steel  iiidu.stry  is  plainly  being  witli- 
held  until  purchasers  are  satisfied  that  commodity 
prices  have  found,  not  the  bottom,  but  such  temporary 
stability  as  sliall  attend  the  downward  course  of  prices 
in  1921.  Judging  bj'  the  experience  of  previous  high- 
price  periods  it  seems  likely  that  tlie  curve  of  prices 
will  have  a  general  downward  trend  for  a  good  many 
years  to  come — barring  wars — but  that  this  curve  will 
show  periods  of  flatness,  and  possibly  occasional  up- 
ward tendencies.  On  the  Avliole,  however,  the  trend 
must  continue  downwards  to  a  point  not  yet  ascertain- 
able. 

The  downward  tendency  has  probably  gone  too  far 
in  some  commodities.  Hides  and  leather,  some  base 
metals,  ijilver,  cocoa,  meats  and  sugar  have  dropped 
below  or  close  to  pre-war  price  levels,  largely  as  a 
result  of  large  accumulations  of  stocks.  Cotton, 
wheat,  wool,  silk  are  commodities  in  which  the  stocks 
are  extremely  large,  and  unsaleable  at  recent  prices. 
In  all  these  instances  the  effect  has  been  to  cause  cur- 
tailment of  production,  although  a  great  part  of  the 
world  is  suffering  from  a  lack  of  these  commodities, 
and  there  is  reason  to  believe  that  under-eonsumption, 
rather  than  over-production  is  the  determining  factor. 
The  whole  world  is  engaged  in  a  fight  against  cheap- 
ness, and,  naturally,  it  will  be  a  losing  fight. 

Commodity  prices  are  a  puzzling  study.  When 
Jevons,  the  great  British  authority  on  the  coal  trade, 
wrote  his  book  "The  Coal  Question"  in  1865,  he  look- 
ed for  such  a  rise  in  coal  production  costs  as  would 
make  the  cost  of  fuel  rise  "perhaps  within  a  lifetime, 
to  a  rate  injurious  to  our  commercial  and  manufac- 
turing sui)remacy,'  and  suggested  that  this  check  to 
progress  would  become  perceptible  within  a  century. 
The  son  of  Jevons,  writing  on  the  same  matter  in 
1914.  after  the  lapse  of  half  the  period  mentioned  by 
his  father,  found  that  instead  of  coal  prices  rising, 
they  had  fallen  by  about  six  per  cent  compared  with 
IHG").  Examination  of  the  matter,  with  the  aid  of 
Sauerbeck's  index  numbers,  disclosed,  however,  that 
after  making  allowance  for  the  decrease  in  commodity 
prices,  there  had  been  a  relative  rise  of  12  per  cent 
in  the  price  of  Cf>al.  It  is  evident,  therefore,  that  all 
commodity  price.s  are  relative  to  each  other,  and  that 
before  the  steel  industry  can  look  for  greatly  increased 


business,  it  will  have  to  become  apparent  to  would-be 
purchasers  that  the  price  of  steel  has  found  its  relative 
level.  The  lack  of  orders  indicates  that  buj'crs  think 
it  has  not  found  that  level,  and  this  places  the  steel 
manufacturer  in  an  unenviable  position,  because  the 
steel  industry  is  not  so  much  a  prime  producer  as  an 
assembler  of  three  raw  materials,  namely  coal,  iron  and 
fluxes.  In  regard  to  all  these  materials,  the  factor  of 
labor  cost  is  the  determining  one,  with  that  of  trans- 
portation costs  coming  next.  Labor  again  is  the  chief 
factor  in  transportation  charges.  The  wages  of  miners 
and  railwaymen  represent  the  peak  of  manual  labor 
remuneration.  These  men  are  the  aristocrats  of  labor, 
and  their  wages  have  been  increased  by  from  150  to 
200  per  cent.  A  reduction  of  steel  manufacturing 
costs  can  only  be  very  partially  effected  by  reduction 
of  wages  in  the  steel  industry  itself.  As  the  steel  in- 
dustry and  the  railways  are  the  largest  users  of  coal, 
there  seems  little  escape  from  the  conclusion  that  until 
idleness  at  the  steel  plants  has  caused  idleness  at  the 
coal  and  iron  mines,  the  reduction  of  the  number  of 
those  employed  on  the  railways,  and  consequent  reduc- 
tion of  wages  among  both  miners  and  railwaymen,  but 
little  lowering  in  the  costs  of  steel  manufacture  is 
])ossib]e,  so  far  as  the  major  factor  of  labor  is  con- 
cerned. 

Under  these  circumstances,  the  buj'ers  of  steel — and 
there  is  little  doubt  that  much  steel  for  many  ne- 
cessary purposes  is  urgently  required — will  press  their 
present  advantage  to  an  unwise  and  perilous  conclu- 
sion if  they  insist  that  steel  prices  shall, .like  the  prices 
of  other  commodities  that  have  been  instanced,  drop 
to  pre-war  levels  or  thereabouts. 


THE   MONTREAL   STEEL  TRADES  TARIFF 
MEMORANDUM. 

January  issue  of  "Iron  &  Steel"  contained  the  full 
text  of  the  memorandum  presented  to  the  Cabinet  Com- 
mittee on  the  Tariff  by  the  Steel  Company  of  Can- 
ada, a  document  that  covered  the  case  of  the  primary 
producers  of  pig-iron  and  steel  in  Canada.  In  this 
issue  will  be  found  a  digest  of  the  memorandum  pre- 
sented by  the  President  of  the  Canadian  Car  & 
Foundry  Company  at  Montreal,  for  and  on  behalf  of 
the  companies  "located  in  ^lontreal.  which  use  iron 
and  steel  as  their  principal  material  and  manufacture 
various  products  therefrom." 
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Montreal  is  a  growing  metallurgical  centre,  as  befits 
a  locality  so  plentifully  supplied  with  sources  of  power, 
on  a  highway  of  transportation,  and  a  metropolitan 
centre  with  a  population  that  now  exceeds  900,000 
persons.  Together  with  certain  districts  of  Ontario, 
Montreal  has  within  the  past  few  years  seen  a  remark- 
able extension  of  United  States  interests,  and  in  no 
industry  has  this  been  more  noticeable  than  in  the 
iron  and  steel  trades,  and  in  non-ferrous  metallurgical 
enterprise  also.  Some  significant  testimonials  to  the 
effect  of  the  Canadian  tariff  in  encouraging  the  ex- 
tension of  Ignited  States  export  trade  (to  use  a  phrase 
of  "Iron  Age")  to  Canada  by  means  of  branch  manu- 
faeturies  are  to  be  found  in  the  memorandum. 

The  Montreal  hearing  on  the  Cabinet  Committee 
was  marked  by  some  searching  comment  and  enquiry 
from  Sir  Henry  Drayton,  who  showed  a  familiarity 
with  tlic  quite  complex  question  of  steel  and  iron  im- 
portations that  ensures,  at  any  rate,  an  understanding 
handling  of  the  question  of  revision  of  the  steel  and 
iron  items  in  the  Tariff  Schedule. 

Mr.  Hutler's  statement  that  the  steel  industry  in 
Canada  has  been  built  up  against  competition  of  un- 
exampled severity  is  not  an  overdrawn  statement.  The 
result  of  the  import  tariff,  as  exemplified  during  the 
past  few  years,  has  been,  by  encouraging  the  coming 
of  United  States  factories  to  Canada,  to  enlist  the 
sources  of  American  competition  on  our  side.  This 
outcome  is  a  tribute  to  the  foresight  and  wisdom  of 
tliose  who  drew  the  original  schedules,  and  augurs, 
doubtless,  that  no  less  ability  will  be  shown  in  what- 
ever revision  of  the  Tariff  may  be  recommended  for 
the  approval  of  Parliament  at  the  ensuing  Session. 


TARIFF  REVISION  A  CONTINUOUS 
PERFORMANCE. 

The  presentation  of  information  to  the  Cabinet  Com- 
mittee on  Tariff  Revision  came  to  aji  end  in  January, 
and  the  coiinlry  now  awaits  the  publication  of  the 
clumges  in  the  tariff  schedule  that  the  touring  minis- 
ters and  their  advisers  will  propose. 

The  most  practical  suggestion  for  the  future,  was 
supported  by  the  representatives  of  organized  labor, 
who  advocated  the  formation  of  a  permanent  advisory 
body,  having  much  the  same  functions  as  the  Commit- 
tee of  the  Cabinet  jireviously  mentioned,  with  the  great 
advantage  that  such  a  body  could  pursue  its  investiga- 
tions under  less  distracting  conditions,  with  ample  time 
at  its  disposal,  and  could  "carry  on'"  from  adminis- 
tration to  administration  without  dissipating  the  ac- 
cumulation of  data  and  the  wisdom  that  proceeds  from 
knowledge,  tliat  would  be  the  most  valualtle  outcome 
of  the  continuous  labors  of  such  an  advisory  bod.v  as  is 
suggested.  Exception  has  been  taken  to  the  suggestion 
of  the  labor  representatives  as  having  proposed  the 
formation  of  a  iu>w  legislative  body,  infringing  the 
functions  of  Parliament,  but  this,  of  course,  woidd  be 


a  palpable  absurdity,  and  wa.s  certainly  not  put  for- 
ward. 

To  use  a  biological  analogy,  it  is  an  axiom  that 
power  of  adaptation  to  a  changing  environment  is  the 
measure  of  the  persistence  of  a  growing  organism. 
Canada  is  a  growing  nation,  surrounded  by  one  of  the 
most  difficult  environment.s — in  regard  to  her  political 
permanence — that  ever  fell  to  the  lot  of  a  young  people. 

The  industrial  trend  of  Canada  has  as  yet  only  de- 
veloped in  faint  outline.  There  is  some  reason  to  be- 
lieve that,  as  has  been  the  case  in  the  United  States,  the 
centres  of  industrial  production,  and  the  geographical 
centre  of  population  is  shifting  westward.  A  recent 
paper  by  members  of  the  Geological  Survey  of  the 
United  States  (*)  states  that  since  1790  the  centre  of 
population  in  that  country  has  moved  westwards  at 
the  rate  of  45  miles  a  year. 

The  westward  movement  cannot  in  Canada  pursue 
the  orderly  progression  that  it  has  followed  in  the 
United  States,  because  of  the  intervention  between  the 
settled  East  and  the  settled  West  of  Canada  of  the 
barren  apex  of  the  pre-Cambrian  .shield.  For  this 
reason  the  concentration  of  Canadian  population  is 
likely  to  occur  in  two  widely  separated  continental 
localities,  and  the  balance  of  power  will  eventually 
pass  to  the  West  by  reason  of  the  concentration  of 
99.3  per  cent  of  the  fuel  reserves  of  Canada  west  of 
Winnipeg. 

It  is  not  yet  possible  to  forecast  the  form  of  the 
industrial  evolution  of  the  West,  but,  predicated  on  the 
preponderance  of  its  fuel  resources,  it  will  exceed  any- 
thing in  North  America  west  of  Chicago.  This  much 
at  least  is  certain. 

Our  transportation  highways,  rail,  water,  and  may- 
be air  routes,  have  not  yet  assumed  final  shape,  nor  is 
it  possible  to  say  how  these  will  be  affected  by  com- 
ing preponderance  of  industry  nearer  to  the  Pacific 
than  to  the  Atlantic  Coast. 

The  composition  of  our  |)opulation  is  not  yet  de- 
termined. Invention  and  mineral  discovery  have  to 
bo  taken  into  account.  Our  future  is  largely  bound  up 
with  the  fiscal  policies  of  the  United  States  and  the 
Empire,  and  in  neither  instance  is  there,  any  assurance 
of  continuity  or  fixity  of  policy. 

It  is  evident  that  there  are  a  sufficient  variety  of 
influences  preparing  to  act  upon  the  national  evolution 
of  Canada  to  make  it  impossible,  and  even  preposterous, 
for  any  political  party  to  frame  a  hard  and  fast  pro- 
gramme for  the  future,  and  that  from  time  to  time  ad- 
.iustments  will  be  required  in  all  international  rela- 
tionship that  find  expression  through  what  is  called 
the  "tariff." 

Such  adjustments  will  call  for  statemanship  of  the 


(*)  "Geographical  Shifts  in  Coal  Production"  F.  G. 
Tryoii  and  \V.  V.  McKonney.  IT.  S.  (ieological  Survey, 
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most  skilled  character,  statesmanship  that  can  take 
both  a  forwartl  and  a  backward  view.  It  is  fair  to 
assume  that  a  correct  vision  of  the  future  is  best  ob- 
tained through  exact  knowledge  of  the  past,  and  if 
there  is  any  branch  of  political  science  in  which  such 
knowledge  is  desirable  and  valuable,  it  is  in  connection 
with  international  trade  exchange. 

The  phrase  "take  the  tariff  out  of  politics"  implies 
misunderstanding,  because  tariff  is  i)olitics,  and  for  Hie 
sake  of  international  amity  the  more  politic  this  coun- 
try's course  the  smoother  it  will  be  found. 

An  instance  of  impolitic  action  is  to  be  seen  in  the 
Emergency  Tariff  Bill  now  being  debated  before  the 
United  States  Senate.  This  bill,  which  is  in  reality  a 
phase  of  the  mistaken  and  hopeless  fight  now  being 
waged  against  the  fall  of  commodity  prices  to  peace 
levels,  will  not  subsequently  be  regarded  as  expressing 
anything  more  than  the  ebullition  of  the  moment.  All 
campaign  literature  and  talk  is  open  to  the  same  ob- 
jection, and  the  desirability  to  dissociate  tariff  revi- 
sion —  which  is  a  continuous  performance  —  from 
ephemeral  political  feeling  and  partiality,  is  Avhat 
people  mean  when  they  say  "take  the  tariff  out  of 
politics." 

A  permanent  advisory  tariff  committee  seems  in- 
dicated as  the  only  Avay  in  which  a  continuity  of  policy 
can  be  achieved  in  a  matter  that  necessarilj"-  will  call 
for  continuity  of  action  so  long  as  Canada  remains  a 
nation. 


INDUSTRIAL  FATIGUE  IN  STEEL  WORKS. 

Tiie  lu'port  of  the  Industrial  Fatigue  Research  Board 
ill  Great  Britain  is  re-produced  in  condensed  form  in 
this  issue,  and  shows  tliat  iron  and  steel  practice  is 
marked  in  Britain  by  the  retention  of  many  forms  of 
manual  labour  that  could  be  with  advantage  abolished 
in  favour  of  mechanical  devices.  The  report  speaks 
of  barrow-men.  employed  in  charging  blastfurnaces 
by  hand,  the  hand-charging  of  open-hearth  furnaces, 
the  exposure  of  blast-furnace  workers  to  the  weather, 
and  other  practices  that  have  a  strange  sound  on  this 
side  of  the  water.  Hand  stoking  of  boilers  is  naturally 
noted  as  an  unnecessary  cause  of  fatigue,  and  the  poor 
layout  of  coal  platforms  at  boiler  bunkers  is  noted  as 
causing  unnecessary  weight-lifting  that  it  would  have 
been  the  simplest  matter  to  remedy. 

From  a  medical  investigator,  the  following  observa- 
tion is  interesting:  "In  only  one  works  did  the  blast- 
fiirna<'es  produce  sliglitly  more  iroti  than  was  required 
for  the  steel  furnaces,  the  steel  furnaces  produce 
slightly  more  steel  than  was  required  for  the  rolling 
mills,  and  the  soaking  pits  supply  sufficient  ingots  to 
keep  the  mills  running  with  no  delays,  other  than  from 
unavoidable  causes  of  machinery'  breakdown." 

The  ideal  always  eludes  us,  and  in  steel  works,  as 
in  other  branches  o£  endeavour,  "Man  is  not,  but 
always  to  bo.  blest."  There  is  quite  a  lot  in  what  the 
doctor  says,  all  the  same. 


MANIFEST  DESIRE  TO  UTILIZE  NATIVE  IRON- 
ORES  IN  NORTH-WESTERN  ONTARIO, 

A  widespread  feeling  is  abroad  in  such  centres  of 
northwestern  Ontario  as  Sudbury,  Sault  Ste.  Marie  and 
Port  Arthur,  that  some  attempt  should  be  made  to 
utilize  the  native  iron-ores  of  Ontario.  A  joint  com- 
mittee from  the  A.ssociated  Boards  of  Trade  of  Ont- 
ario and  the  Canadian  Institute  of  Mining  and  Metal- 
lurgy expects  to  Avait  i\pon  the  Federal  Cabinet  at 
Ottawa  during  the  coming  .session  to  again  urge  a 
bounty  on  iron  ores  mined  in  (!anada.  The  progress 
of  Ihc  beiiefieiation  experiment  at  Babbitt,  the  atten- 
tion being  paid  to  the  study  of  low-grade  iron-ores  by 
the  United  States  Bureau  of  Mines,  the  annually  de- 
creasing percentage  of  iron  content  in  the  annually  in- 
creasing shipments  of  Lake  ores,  the  fall  of  doin 
estic  iron-ore  production  in  Canada  during  1920  to  a 
new  low  mark,  and  the  iirogress  made  by  Canadian 
inventors  in  beneficiation  processes  adapted  to  Can- 
adian conditions,  all  are  reasons  for  mueli  uneasine.ss 
in  the  minds  of  those  who  desire  to  see  Canada  a  little 
less  dependent  on  imports  of  iron  ore  and  its  jn'oducts. 

The  assistance  of  the  Ontario  Mine  Operators  Asso- 
ciation and  the  Canadian  Manufacturers'  Association 
is  also  promised  in  representing  the  ease  for  an  iron- 
ore  bounty  to  the  Federal  Government. 

At  Sault  Ste.  Marie,  the  City  Council,  the  Board 
of  Trade,  and  the  Independent  Labor  Party  have  united 
in  requesting  the  Ontario  Government  to  make  a  geo- 
logical survey  of  hematite  occurrences  reported  near 
the  Sault,  this  action  being  a  reflex  of  the  prospecting 
classes  Avhich  the  Ontario  Government  has  been  pro- 
viding at  various  mining  centres  in  the  Province. 

The  situation  is  a  difficult  and  complex  one,  and 
one  moreover  that  it  is  not  possible  to  view  entirely 
from  an  economic  standpoint. 

The  economic  view,  considered  apart  from  all  ques- 
tions of  national  self-sufficiency  is  well  expressed  by 
"American  Metal  Market",  which  paper  writing  in 
entirely  another  connection  —  states:  "This  thousand 
mile  journey  of  Lake  Superior  ore  has  always  been  a 
popular  subject. .  .but  the  fact  is  it  is  Avorth  it.  There 
are  iron  ores  in  Alabama  Avhich  do  not  need  to  be 
hauled  at  all,  yet  the  practical  proof  is  that  twenty 
years  ago  Alabama  made  about  10  per  cent  of  our  pig- 
iron,  and  last  year  made  less  than  7  per  cent."  It  is 
quite  evident,  therefore,  that  considered  on  purely 
economic  grounds  it  will  pay  Canadian  users  of  iron 
ore  to  import  Lake  ores  in  preference  to  utilizing  native 
ores  in  ordinary  blast-furnace  practice,  for  many  years 
10  come. 

The  natiojial  view  is  one  of  alarm  at  a  dependency 
upon  imported  ores  to  the  virtual  exclusion  of  the 
utilization,  the  investigation  and  all  purposeful  in- 
terest in  our  native  deposits,  and  this  view  is  not  so 
inuch  one  that  should  be  urged  by  those  aetually  en- 
gaged in  the  iron  and  steel  industry  in  Canada  as  a 
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viewpoint  that  shoulrl  ori{?inatc  with  national  leaders, 
because  it  is  based  on  national  urgency  and  not  on 
commercial  exigencies. 

The  pressure  upon  governments  must,  however, 
always  originate  with  private  individuals,  the  govern- 
ment being  merely  a  reflex  of  aggregate  private  opin- 
ion. It  is  therefore  encouraging  to  see  so  general  an 
expression  of  public  opinion  upon  a  question  that  is 
first  aiul  foremost  a  phase  of  national  self-defence  and 
protection,  using  that  such  hackneyed  word  in  its 
original  and  truest  sense. 

The  occurrences  of  iron-ore  in  Canada  are  fairly 
well-known,  and  the  geological  surveys,  both  federal 
and  provincial,  have  not  been  lacking  in  examining  and 
recording  in  available  form  more  or  less  exact  informa- 
tion concerning  domestic  deposits,  as  will  have  been 
observed  by  those  who  have  followed  Mr.  Grove's 
series  of  articles  that  are  concluded  in  this  issue. 

In  regard  to  beneficiation  processes,  also,  much  real 
progress  has  been  made  in  Ontario,  almost  altogether 
by  private  enterprise,  except  for  the  pioneering  exper- 
iments in  the  application  of  electric  power  to  iron- 
ore  reduction  conducted  by  the  Mines  Branch  under 
Dr.  Haanel  some  fifteen  years  ago. 

It  is  also  probable  that  both  federal  and  provincial 
governments  are  following  closely  the  progress  of 
beneficiation  experiments  in  the  United  States,  and  it 
is  suggested  that  —  apart  from  such  stimulus  as  the 
various  governments  can  give  by  offering  bounties, 
there  is  a  field  of  investigation  of  processes,  such  as  is 
being  undertaken  by  the  United  States  Bureau  of 
Mines,  which  our  governments  would  do  very  well  to 
enter  and  enlarge  by  generous  appropriations  and  by 
definite  encouragement. 


PROTECTION  FOR  CRUCIBLE  STEEL  INDUSTRY. 

The  question  of  general  tariff  revision  is  as  much 
to  the  fore  in  the  United  States  as  it  is  in  Canada, 
and  recently  representatives  of  the  crucible  steel  in- 
dustry in  the  United  States  appeared  before  a  con- 
gressional committee  to  urge  increased  tariff  protec- 
tion for  that  industry.  The  argument  presented  was 
that  the  crucible  steel  industry  was  not  a  tonnage  in- 
dustry comparable  with  the  manufacture  of  pig  iron 
and  crude  steel,  but  was  essentially  a  handcraft  in- 
dustry in  which  machinery  played  a  minor  part.  The 
investment  required,  the  raw  materials,  and  the  rela- 
tively small  production  differentiated  the  crucible  steel 
industry  in  a  marked  way,  and  protection  was  asked 
against  the  cheaper  rate  of  wages  paid  to  the  European 
hand-worker  in  crucible-steel  manufacture.  It  is  claim- 
ed that  the  crucible  steel  industry,  bearing  in  mind 
thtse  differences,  has  not  been  relatively  so  w^ll  pro- 
tected as  the  tonnage  steel  industry. 

The  Committee  of  the  crucible  steel  interests  stated 
in  conclusion:  "An  etpiitable  degree  of  protection  for 
"  the  labor  and  capital  in  this  industry  Avould  be  se- 


"  cured  by  a  scale  of  duties  ascending  with  the  import 
'■  valuation.    The  higher  the  import  value,  the  higher 

should  be  the  rate  of  duty,  because  almost  withont 
"  exception,  the  increased  value  of  steel  is  due  to  the 
"  additional  proportion  of  labor  represented  in  its 
'■  production." 

An  interesting  feature,  in  its  bearing  on  Canadian 
exports,  was  that  the  tungsten  and  magnesite  interests 
did  not  make  any  effort  to  press  their  representations 
at  this  time,  it  being  considered,  according  to  the 
Washington  correspondent  of  "Iron  Age"  "a  certainty 
"  that  the  new  tariff  law  will  contain  provisions  for 
"  the  protection  of  the  tungsten  and  magnesite  indus- 
"  tries  developed  during  the  war  similar  to  those  in 
"  the  emergency*  bills  now  in  the  Senate." 

The  crucible  steel  and  the  alloy  steel  industry  in 
Canada  are  quite  similarly  situated  to  these  industries 
in  the  States.  Recently,  competition  from  Europe  has 
become  intensified,  and  there  has  been  serious  shrink- 
age of  Canadian  output  as  a  consequence. 

The  advantage  that  Canada  has  in  the  already  large 
development  of  moderately  priced  hydro-electric 
power,  and  the  still  greater  possibilities  of  such  deve- 
lopment; and  the  adaptability  of  the  electric  furnace 
to  certain  well-known  types  of  Canadian  iron  ores  and 
alloy  minerals,  is  probably  not  overlooked  by  compe- 
titors in  the  United  States. 

It  is,  however,  to  be  expected  that  any  permanent 
status  the  crucible  and  alloy  steel  industries  may  at- 
tain in  the  United  States,  or  in  Canada,  or  any  mark- 
ed advantage  over  the  similar  industries  in  Europe, 
will  be  based,  not  so  much  on  tariff  protection,  but  on 
quality  of  product  and  the  progress  of  invention. 


SCIENTIFIC  AGRICULTURE. 

"Scientific  Agriculture"  the  official  organ  of  the 
Canadian  Society  of  Technical  Agriculturists,  is  the 
latest  professional  periodical  to  appear  in  Canada. 
Agriculture  has  not  at  first  sight  many  points  of  con- 
tact with  the  steel  industry,  but  it  has  some,  notably 
the  provision  of  phosphorous-bearing  slags  for  fertili- 
zers, and  the  maniifacture  of  ammonium  sulphate  for 
the  same  purpose.  Agriculturists  are  also  today  among 
the  chief  users  of  motor-driven  machinery,  as  a  visit 
to  any  Canadian  Fall  fair  will  disclose.  The  supply  of 
motor  fuel  as  a  by-product  of  the  destructive  distilla- 
tion of  coal  will  persist  long  after  the  petroleum  wells 
have  dried  up.  and  the  steel  companies  of  Canada  are 
in  the  best  position  to  supply  the  demand  for  motor- 
fuel  that  agriculturists  of  the  future  will  demand  in 
ever-growing  quantity.  Farm  tractors  to  the  extent  of 
$14,000,000  in  value  have  been  admitted  to  Canada  in 
one  year,  as  a  non-dutiable  product,  and  this  industry 
has  barely  commenced  to  popularise  its  wares  in  Can- 
ada. Several  Canadian  houses  have  made  a  good  start 
in  the  manufacture  of  farm  tractors,  but  their  finan- 
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cial  success  in  face  of  Uuited  States  competition  is  not 
yet  assured. 

"Technical  agriculture"  that  does  not  cover  tlie 
mechanical  side  of  farm  life  would  omit  a  very  im- 
portant phase,  and  "Rural  Engineering"  is  a  well- 
defined  l)raiicli  nf  stinly  in  agricultural  colleges  in 
Canada. 

An  unu.sual,  and  a  j)leasing  feature,  of  the  new 
monthly  magazine,  is  a  section  in  the  French  language, 
a  recognition  of  the  pioneering  effort  and  present  im- 
portance of  the  French-speaking  Canadian  in  agri- 
culture. 


SHIPBUILDING. 

The  Summer  of  l!ll21  will  ])r(ibal)ly  see  a  deci.sion  of 
the  (luestion  whether  steel  shipbuilding  in  Canada  can 
persist  as  a  permanent  industry.  At  Prince  Rupert 
the  Shipyard  is  in  the  haiuls  of  a  receiver,  as  is  also 
the  Dominion  Yard  in  Toronto.  Two  of  the  yards  in 
Vancouver,  and  one  in  Victoria  have  no  orders  after 
comi)U'ti()n  of  present  programme.  Vickers  of  Mont- 
real are  in  similar  case.  At  Port  Arthur  the  shipyard 
lias  turned  to  nuinufacturing  pulp  and  paper  machinery 
and  mechanical  loaders  for  mines.  CoUingwood  Ship- 
yard has  no  orders  beyond  repair  work  and  the  finish- 
ing of  the  Dominion  Vard's  partially  completed  ves- 
sels at  Toronto.  The  Three  Rivers  Shipyard  has  no 
orders,  and  the  Levis  Shipyards  is  approaching  the 
close  of  its  programme.  The  Nova  Scotia  Steel  Com- 
pany will  not  likely  lay  down  further  ships  after  com- 
pletion of  those  in  hand.  The  Halifax  Shipyards, 
which  has  probably  more  real  business  in  sight  than 
any  other  Canadian  yard,  has  only  work  for  its  em- 
ployees until  the  late  Summer. 

Similar  conditions  are  to  be  noted  in  Great  Britain, 
but  with  the  difference  that  steel  shipbuilding  is  an 
old-established  industry  in  Britain,  whereas  in  Can- 
ada, it  is  a  new  and  easily-killed  industry.  The  British 
yards  seem  likely  to  be  relieved  of  much  armanent 
work,  which  will  leave  them  open  for  commercial 
shipbuilding.  If  the  Canadian  Government  has  any 
further  assistance  for  the  shipbuilding  industry  in 
mind,  speed  in  application  is  necessary,  as  otherwise, 
by  the  late  Summer,  the  industry  will  be  beyond  hope 
of  resuscitation. 


CORRESPONDENCE. 


r.MVERSITY  OF  ALBERTA. 

Edmonton,  January  24,  1921. 

To  thr  Spcretnni  Iron  and  Steel  Section  of  the 

Canadian  Institute  of  Mining  and  Metallurr/ij: 

Dear  Sir, — At  a  meetinjr  of  Council  of  this  As.socia- 
tinri,  hold  at  Calgary,  December  27th,  1920,  a  discus- 
sion of  interests  of  professional  engineers  was  hold 


and  a  resolution  was  carried  "that  eiiquii-y  be  made  of 
Engineering  Institute  of  Canada,  the  Canadian  In- 
stitute of  Mining  and  Metallurgy,  and  Provincial  As- 
sociations, asking  t.heir  point  of  view  a.s  to  the  advis- 
ability of  holding  at  an  early  date  a  .joint  meeting  of 
delegates  from  tlie  above-named  organizations  to  dis- 
eu.ss  matters  of  common  interest";  such,  as  correlation 
of  provincial  a.ssociation  objects  and  the  possible  for- 
mation of  a  federation  of  the.^e  bodies  to  co-ordinate 
the  efforts  of  all  in  .striving  to  obtain  better  condi- 
tions for  the  profession. 

The  formation  of  such  a  body  would  enable  the  full 
weight  of  all  engineering  opinion  in  this  country  to 
be  directed  as  may  seem  wise.  It  also  seems  possible 
that  concerted  efforts  of  alread.y  formed  provincial 
a.ssociations  Avould  materially  assist  engineers  in  ot^ier 
provinces  to  secure  their  legislation. 

It  is  suggested  that  each  organization  should  boar 
lis  i)roper  proportion  of  the  expense  involved.  In 
order  to  provide  a  next  step,  in  the  event  of  .vour  ap- 
proval of  the  above,  it  is  further  suggested  that  your 
reply  should  include  some  indication  of  your  choice  of 
meeting  place,  number  of  delegates,  and  a  suggestion 
as  to  who  mighti  convene  the  meeting.  You  are  asked 
.to  assist  in  carrjdng  out  t,ae  suggestions  in  the  above, 
if  you  approve,  b.y  nsing  your  influence  with  your 
parent  organization. 

Yours  faithfully, 

R.  S.  L.  WILSON, 

Registrar  and  Secretar3^ 

DESULPHURISING  OF  COKE  BY  HYDROGEN. 

For  metallurgists  the  presence  of  .sulphur  in  coke  is 
very  objectionable  as  is  well  knoXra  and  the  trouble  is 
likel.y  to  become  more  serious  with  inferior  coal.  Most 
of  the  sulphur  in  the  coke  comes  from  the  pyrites,  and 
the  pyrites  can,  to  a  cei-tain  extent,  be  removed  by 
washing  the  coal.  The  washing  does  not  affect  the 
organically-bound  sulphur,  and  it  barely  reduces  the 
sulphur  content  of  the  coal  b.v  one-half  in  the  best  case. 
Various  other  means  of  getting  rid  of  rthe  sulphur  have 
been  tried,  mainly  by  converting  the  sulphur  into  a 
compound  which  can  either  be  volatilised  or  be  elim- 
inated by  subsequent  leaching.  Heating  of  the  coal 
with  steam  or  air,  with  chlorine,  sodium  chloride,  car- 
bon monoxide  or  manganese  dioxide  has  been  proposed. 
None  of  these  proposals  have  been  adopted  on  a  large 
scale,  however,  because  they  are  either  wasteful  or  too 
complicated.  In  anal.vtical  practice  coal  can  completely 
be  desulphurised  b.v  hydrogen.  For  that  purpose,  the 
powdered  coal  is  mixed  with  zinc  or  some  other  metal 
which  will  generate  hydrogen  on  the  addition  of  hy- 
drochloric acid;  this  hydrogen  changes  all  the  sulphur 
into  sulphuretted  hydrogen,  which  escapes.  It  occur- 
red to  Alfred  R.  Powell,  of  the  United  States  Bureau 
of  Mines  Experiment  Station  at  Pittsburgh,  that  coal 
might  be  purified  of  sulphur  by  passing  hydrogen 
throujrh  the  coking  mass.  The  experiments  so  far 
conducted  are  promising.  But  the  coal  must  be  heated 
for  three  hours  up  to  1.000  degrees  C.  when  hydrogen 
is  used,  and  for  longer  periods  if  coke-oven  gas  is  to 
be  utilised,  though  some  of  the  reactions  take  place  at 
a  tenipei'ature  of  500  dogres  C.  These  experiments  as 
.vet  have  onl.y  been  made  on  a  verv  small  scale,  how- 
ever, so  that  the  practical  difficulties  remain  an  un- 
known factor. 
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The  Steel  Industry  and  the  Tariff 

Information  presented  before  the  Committee  of  the 
Cabinet  on  Tariff  in  Montreal  during 
November  1920. 


A  iMoiiiorrUuliiiii  \\;is  prepared  l)y  the  Montreal  Com- 
mittee of  the  CaiiiHliiiii  Manufacturers'  Association 
coverin<;  the  Iron  and  Steel  industry  within  tlie  district 
of  Montreal,  for  presentation  to  the  Committee  of  the 
(Jahinet  ou  the  Tariff.  The  memorandum  was  present- 
ed, on  behalf  of  the  industry,  by  Mr.  W.  W.  Butler, 
President  of  the  Canadian  Car  &  Foundry  Company. 

A  digest  of  the  information  presented  is  as  follows: 

A  table  was  submitted  showing  the  imports  of  iron 
and  steel  into  Canada  for  the  year  ended  'Hst  March 
1920,  totalling  .tl«!),H97,602  in  value  (of  which  amount 
$20,849,226  wa*;  the  value  of  articles  admitted  without 
duty  consisting  principally  of  manufactured  products, 
some  of  which  are  not  yet  made  in  Canada).  A  large 
proportion  of  the  pulp  and  paper  machinery  used  in 
Canada  has  been  in  the  past,  imported,  but  as  a  result 
of  the  growth  of  the  industry  the  manufacture  of  these 
machines  has  been  commenced  in  Canada,  and  this 
machinery  will  now  he  obtainable  at  a  distinctly  lower 
price  than  has  been  paid  for  the  imported  machinery. 

The  memorandum  stated  that  the  production  of  many 
iron  and  steel  products  had  not  been  attempted  in 
Canada; 

a.  Because  of  the  limited  Canadian  market,  and 

b.  Because  of  the  lack  of  Caiiital. 

Canadian  Steel  Industry  Confronted  with  Unexampled 
Competition. 

Except  on  the  Atlantic  seaboard,  Canada  is  under  a 
heavy  disadvantage  so  far  as  the  iron  and  steel  indus- 
try is  concerned.  Both  coal  and  iron  ore  have  to  be 
imported  and  the  ease  of  bituminous  coal  there  is  a 
revenue  import  duty. 

Transportation  costs  on  sueli  raw  materials  add  to 
the  cost  of  production. 

Then  too,  the  Canadian  iron  and  steel  industry  in 
both  its  primary  and  secondary  phases  is  confronted 
with  the  competition  of  highly  organized,  remarkably 
developed  and  financially  strong  companies  in  the  Unit- 
ed States,  with  plants  situated  within  a  short  distance 
of  the  international  boundry  along  a  stretch  of  more 
than  3.000  miles.  No  other  country  in  the  history  of 
the  world  ever  faced  such  competition. 

Free  Trade  and  Lowered  Tariffs  Injurious  Even  to 
Well-Established  Industries.  , 
The  iron  and  steel  industry  in  the  T'^nited  States  was 
built  up  by  high  protective  duties  before  ocean  trans- 
portation had  reached  anything  like  its  present  devel- 
opment, and  while  the  comparative  isolation  of  the 
T'nited  States  promoted  an  independent  industrial 
growth.  The  Iron  and  Steel  industries  in  Great  Britain 
attained  a  position  of  world  importance  before  the 
industries  of  other  countries  were  able  to  offer  serious 
competition.  But  after  free  trade  was  adopted  by  the 
United  Kingdom,  while  Germany.  Belgium  and  other 
FiUropean  countries  protected  their  growing  iron  and 
steel  industries  by  tariff  duties,  the  British  lead  was 
steadily  reduced  and  at  the  beginning  of  the  war  Ger- 
many was  supplying  a  very  considerable  part  of  Great 
Britain's  refiuirements  of  iron  and  Steel.  Moreover, 
(iermaji   manufactures  wei-e  rapidl.v  increasing  their 


sales  in  almost  every  country  in  the  world,  and  Ger- 
man iron  and  steel  products  were  even  being  hoUI  in 
increasing  quantities  in  the  United  States  following 
the  lowering  of  the  United  States  tariff  m  1913. 

The  Defence  Value  of  Iron  &  Steel  Industry. 

To  a  remarkable  extent  modern  eivilizatif)n  is  built 
on  irf)Ti  and  steel,  and  no  country  which  has  any  ambi- 
tion for  industrial  greatness  can  afforri  to  neglect  the 
iron  ajid  steel  manufacturing  industry.  The  national 
value  of  such  industry'  was  demonstrated  during  the 
war,  when  the  iron  and  steel  concerns  throughout  Can- 
ada, with  plants  and  trained  organizations  already 
available,  were  able  to  turn  almost  overnight  to  the 
manufacture  of  munitions  of  war,  with  the  result  that 
Canada  contributed  shells,  steel  rails,  railroad  equip- 
ment and  other  supplies  in  quantities  which  had  not 
an  nnimj)ortant  bearing  upon  the  outcome  of  the  war. 

Outside  Dependence  Undesirable. 

But  it  is  not  alone  as  a  resource  in  time  of  war  that 
the  iron  and  steel  manufacturing  industry  is  of  national 
importance.  Canada  cannot  afford  to  be  dependent 
upon  the  United  States  or  any  other  country  for  essen- 
tial supplies  of  peace-time  products  of  iron  and  steel. 
During  the  war  and  also  since  the  Armistice.  Canadian 
users  of  iron  and  steel,  and  iron  and  steel  Juanufact- 
urers  who  have  been  obliged  to  import  from  the  United 
States  in  many  instances,  have  been  required  to  pay 
higher  prices  than  the  prices  of  similar  goods  to  dom- 
estic purchasers  in  the  United  States.  Manufacturers 
abroad  look  to  this  country  as  an  outlet  for  surplus 
stocks. 

United  States  Encourages  Export  Combinations. 

Manufacturers  abroad  look  to  this  country-  as  an  out- 
let for  surplus  stocks  under  conditions  of  slack  trade 
in  their  own  home  market,  and  cut  their  prices  to  the 
lowest  possible  figures  in  an  effort  to  capture  Canadian 
business  but  yet  give  a  preference  to  their  domestic 
trade  in  time  of  .shortage.  It  is  also  to  be  noted  that 
the  laws  of  the  Ignited  States  now  allow  combinations 
of  iron  and  steel  and  other  manufacturing  interests  to 
control  ami  develop  ex])ort  business,  although  such 
combinations  are  not  permitted  to  function  so  far  as 
the  United  States  home  market  is  concerned.  I'nder 
conditions  such  as  obtained  at  the  present  time.  Canada 
is  paying  heavily  in  exchange  because  the  Canadian 
Iron  and  Steel  industries  are  not  able  to  supply  a  large 
l)art  of  the  country's  requirements.  All  imports  of 
manufactured  goods  which  could  be  made  in  the  Dom- 
inion increase  unnecessarily  the  cost  to  every  user  of 
such  essential  commodities  as  fuel,  cotton,  oil  and  other 
products  which  are  not  produced  here.  They  keep  our 
international  ti-ade  account  overbalanced  and  our 
moiu\v  at  a  discount  in  the  I'nited  States  and  other 
countries  whose  currencies  are  approximately  at  a 
parity  with  gold. 

Peace  Readjustment  Has  Intensified  Competition. 

The  war  resulted  in  a  very  great  expansion  of  the 
Canadian  iron  and  steel  plants,  both  to  supply  war 
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material  and  also  t-o  lueot  an  export  deniand  at  a  time 
when  iron  and  steel  manufactures  of  all  kinds  were 
in  great  demand.  When  war  business  was  discontinued, 
many  of  the  plants  had  a  capacity  far  in  excess  to  their 
pre-war  production,  and  an  effort  has  been  made  to 
employ  such  plants  and  equipment  and  the  personnel 
of  trained  workers  which  was  developed  by  war  exper- 
ience on  the  manufacture  of  peace  time  products.  These 
new  lines  of  production  have  been  xmdertaken  at  a  time 
when  the  great  factories  in  the  United  States  are  com- 
mencing to  feel  a  slackening  of  trade  and  arc  anxious 
to  gain  the  Canadian  market  to  the  u(nn)st  i>ossible 
extent.  Already  Canadian  business,  too,  has  slackened, 
and  the  |)robl('m  for  us  is  a  more  difficult  one  than  for 
the  gi-eat  companies  in  the  United  States,  because  our 
war  linu'  expansion  was  relatively  greater  Avhile  our 
resources  with  which  to  withstand  the  difficulties  of 
read.justment  are  not  so  large.  A  number  of  the  com- 
panies 0])erating  here  are  now  working  considerably 
l)elow  capacity,  and  there  is  some  unem])Joyment  with 
the  prospect  of  m^ore  during  the  winter. 

The  iron  and  steel  working  industries  require  a  lai'ge 
ijivestment  of  capital  and,  to  an  even  greater  extent 
than  is  true  of  other  manufacturing  enterprises,  success 
depends  upon  a  large  volume  of  business  and  steady 
operations.  The  home  market,  if  assured  by  reasonable 
tariff  protection  to  the  Caiuulian  manufacturing  con- 
cerns, and  the  Canadian  iron  and  steel  Avorkers  can 
sustain  the  war-(levelo])ed  ca|)acity  of  the  i^lants  liere 
and  in  addition  can  support  and  justify  a  much  larger 
production.  More  capital  is  needed  too,  but  this  cannot 
be  secured  unless  stability  in  the  fiscal  policy  of  the 
Dominion  is  assured  and  the  home  market  protected 
for  Canadian  industry. 

At  best  the  Canadian  home  nuirket  is  none  too  large 
to  make  possible  the  success  and  economical  manufac- 
ture of  iron  and  steel  products  here.  Already  a  long 
free-list  and  low  tariff-duties  on  various  iron  and  steel 
products  for  special  use  have  i-esulted  in  giving  to 
companies  in  the  United  States  a  considerable  share  of 
the  Dominion  trade.  If  the  Canadian  companies  be 
required  to  continue  to  share  that  market,  and  if  by  a 
reduction  in  the  present  customs  a  still  larger  .share 
be  given  to  industries  in  the  United  States  whieh^ 
already  are  insured  the  advantage  of  quantity  produc- 
tion and  specialization  by  reason  of  their  own  trem- 
endous home  market,  the  development  of  such  Canadian 
c«)mpanies  will  be  hampered  and  many  lines  of  produc- 
tion recently  undertaken  will  have  to  be  discontinued. 
Indeed,  the  retention  of  at  least  the  present  amount 
of  protection  is  absolutely  vital  to  our  industries. 

Extent  of  the  Montreal  Industry. 

These  rein-eseutations  arc  made  primarily  on  behalf 
of  the  Companies  in  the  Montreal  District  which  mann- 
facture  railroad  equipment,  sjiecialties  ami  truck  sup- 
plies, valves  and  pipe  fittings  bridge  and  structural 
steel,  machinery-,  air-tool  drills,  compressors,  bells  and 
padlocks,  wire  rope  and  wire  cloth.  Some  fifteen  of 
such  companies  for  which  figures  have  been  obtained 
have  an  aggrepatetl  capital  of  approximately  •1;62,- 
nOO.OOO.  They  employ  over  12.000  employees  and  last 
year  distributed  about  .'};20,0n0.000  in  payment  to  their 
workers. 

The  Tariff  Has  Brought  United  States  Branch 
Factories  to  Canada. 

Five  of  the  fifteen  eonipanies  ineluded  in  the  en- 
quiry are  liraneh  plants  of  big  United  States  manu 


facturijig  concerns  which  were  induced  to  locate  m 
Canada  in  order  to  share  in  the  Canadian  protectefl 
home  market.  These  companies  are  quite  able  to  sup- 
ply the  market  here  from  their  United  States  factories, 
and  there  is  little  doubt  but  that  they  would  be  forced 
i)y  competition  from  other  raanufacturei-s  in  the  Tbiitcd 
States  to  do  so  if  the  (Canadian  tariff  were  withdraAvn 
or  reduced.  The  ti'casurer  of  one  of  these  branches, 
wliieli  re|)i-escnts  an  investment  in  Canada  of  ^5,000,- 
000  and  cniplovs  600  persons,  write  under  date  of 
September  2!),  1!)20: 

"Alt hough  we  arc  a  Canadian  organization,  we  are 
closely  connected  with  the.  ...  Company,  which  has 
large  manufactures  at  ....  and  ....  which  factories 
are  entirely  capable  of  taking  care  of  the  demands  of 
the  trade  in  Canada  for  valves  and  fittings.  In  other 
words,  except  for  the  tariff,  which  permits  a  smaller 
plant  with  a  small  output  to  operate  with  a  reasonable 
amount  of  protection, — as  a  Canadian  orga)iization. 
would  not  have  been  formed,  nor  the  works  l)uilt  at 
-Montreal. 

The  executive  head  of  another  such  branch  ])lant 
says : 

"If  the  tariff  Avere  removed  the  United  States  ma- 
nufacturers would  close  up... Under  free  trade  we 
would  be  jobbers  of  the  United  States  manufactured 
articles,  and  practically  the  whole  of  Avages  now  being 
paid  to  Canadian  Avorkers  would  go  across  the  line." 

A  third  letter  reads  in  part : 

"The  proportion  of  goods  manufactured  at  our 
Montreal  Plant  is  10  per  cent  of  our  Avhole  sales,  and 
the  policy  of  this  company  is  to  gradually  increase  our 
Canadian  plant  until  such  time  as  we  can  manufacture 
here  a  complete  line  of  air  tools,  comprising  riveting 
and  chipping  hammers,  drills,  compressors,  etc.,  and 
thereby  eliminate  all  importations  from  the  United 
States.  In  that  event  you  can  readily  see  it  Avould 
mean  employment  of  about  300  hands,  Avith  an  estim- 
ated pay  roll  of  around  $400,000  to  $500,000  in  the 
course  of  the  next  feAv  years. 

If  the  tariff  is  removed  it  Avould  certainl,y  mean  that 
Ave  Avould  have  to  close  doAvn  our  faetorj^  forthAvith... 
Our  Company's  future  policy  in  Canada  depends  en- 
tirely upon  the  attitude  taken  b.y  the  Canadian  Gov- 
ernment on  the  tariff  question.  If  the  tariff  is  re- 
moved, then  the  Canadian  factoxy  Avill  be  shut  doAvn 
and  everything  imported  free.  On  the  other  hand,  if 
a  i-easonable  tariff  is  still  imposed,  the  Company  Avill 
be  prei)ared  to  spend  a  very  considerable  sum  in  the 
near  future  on  plant  extention  and  employ-  considerably 
more  labor." 

A  Concrete  Example. 

A  liritish  Company  Avhich  has  made  an  investigation 
of  $3,000,000  in  Avorks  in  Montreal  afford^  a  concrete 
example  of  how  the  Avithholding  of  adequate  protec- 
tion ma.y  stop  desirable  industrial  expansion.  In  the 
expectation  of  tlic  Covernment  giving  favorable  con- 
sideration to  its  application  in  the  matter  of  tariff  pro- 
tection, the  Company  prepared  to  manufacture  steel 
tires.  A  beginning  Avas  actually  made,  but  the  Com- 
pany has  been  forced  by  competition  from  the  United 
States  to  discontinue  the  production  of  such  tires  in 
Canada. 

Pulp  and  Paper  Machinery  and  Water  Wheels. 

Iveferenee  has  already  been  made  to  the  fact  that 
all  the  pulp  ami  paper  nuiking  machinery  in  actual 
use  in  f'anada  is  imported.    A  Canadian  Company  has 
•  recently  been  incorporated  to  manufacture  such  ma- 
chinery in  ('aiiada,  and  also  to  make  hydraulic  (urbi- 
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m\s,  pumps  and  accessories.  Heretofore  no  plants  in 
the  Dominion  have  been  equipped  to  manufacture  the 
lariror  hydraulic  turbines  for  hydro-electric  develop- 
ments. An  official  of  the  Company  has  supplied  the 
following  information. 

"Our  present  number  of  employees  is  525  and  our 
payroll  is  about  $85,000  per  month.  We  expect  to  in- 
crease the  number  of  employees  to  650,  within  six 
months,  which  would  bring  our  monthly  payroll  to 
$100, 000.  We  have  already  spent  on  our  shops  and 
equipment  upward  of  $3,000,000,  aiul  large  extentions 
to  our  plants  are  under  contemplation  and  will  be  built, 
providing  that  they  are  warranted  by  the  business.  It 
was  at  the  earnest  solicitation  of  several  firms  and 
individuals  interested  in  the  development  of  Cana- 
dian water  powers  that  we  took  up  the  manufacture 
of  large  turbines,  and  our  investment  in  the  expensive 
shop  equipment  required  was  based  upon  the  conti- 
nuance of  the  present  tariff.  The  reduction  of  the 
protection  given  us  would  result  in  the  closing  down 
of  this  industry. " 

Removal  of  Tariff  Would  not  Lower  Prices  to  Canadian 
Consumer. 

Attempts  on  the  part  of  the  United  States  mannfac- 
turers  to  use  the  Canadian  market  in  time  of  business 
depression  as  an  outlet  for  tlieir  surplus  stocks,  which 
in  some  instances  arc  offered  below  the  cost  of  produc- 
tion constitute  a  continued  menace  to  the  Canadian 
industries.  A  Canadian  Manufacture  of  long  experience 
in  the  making  and  marketing  of  spring  and  track  tool^ 
says : 

"Without  adequate  tariff  protection,  the  Canadian 
manufacturers  of  spring  and  track  tools  cannot  exist.... 
At  periods  such  as  we  have  been  experiencing  for  the 
last  two  years,  the  TJnited  States  companies  have  pref- 
erred their  own  market  and  have  gone  .so  far  as  to 
refuse  to  quote  prices  on  shipments  to  Canada....  In 
hard  times  the  United  States  manufacturers  dumped 
their  output  in  this  market,  notwithstanding  the  dump- 
ing clause,  which  has  never  functioned  in  these  lines 
so  far  as  we  are  aware." 

"If  the  Canadian  market  were  thrown  open  under 
free  trade  or  lower  tariff  conditions,  and  the  Canadian 
factories  were  forced  out  of  business,  there  is  no 
sound  basis  for  the  belief  that  the  Canadian  users  of 
these  products  would  be  able  to  buy  at  lower  prices. 
Experience  has  shown  that  imported  nuinufactured 
goods  sell  at  higher  prices  in  those  countries  in  which 
there  is  no  competition  from  domestic  manufacturers. 
Inversely,  the  establishment  of  domestic  manufactur- 
ing industry  almost  invariably  results  in  a  reduction 
of  the  selling  price  of  the  imported  commodities,  and 
the  consumer  is  able  to  buy  at  lower  prices  whether  he 
takes  the  imported  article  or  that  of  domestic  manufac- 
ture. 

European  Competition. 

In  some  lines  of  manufactured  iron  and  steel  products 
there  was  exceedingly  keen  competition  before  the  war 
from  British  manufacturers  to  send  their  goods  into 
Canada  under  the  British  preferential  tariff.  At  the 
present  time  the  British  iron  and  steel  producer  has 
the  advantage  of  exchange  in  selling  in  this  market, 
and  practically  on  all  lines  such  exchange  advantage 
more  than  offsets  the  present  Canadian  tariff  on  im- 
portations from  Great  Britain. 


Certain  lines  of  iron  and  steel  products  from  Belg- 
ium, Germany  and  other  European  countries  must  also 
be  looked  for,  especially  in  view  of  the  decided  advant- 
ages whieh  exchange  and  cheaper  labor  give  to  the 
manufactures  of  these  countries. 

Protection  Necessary  to  Canadian  L-on  &  Steel 
Lidustry. 

Canadian  manufacturers  of  iron  and  steel  products 
need  adequate  protection  to  enable  them  to  get  the 
largest  volume  of  business  that  the  Canadian  home 
market  will  support,  and  thus  produce  at  the  lowest 
cost ;  to  offset  the  disadvantages  under  which  they  are 
operating  as  compared  with  plants  in  the  United  States 
and  elsewhere ;  to  offset  the  advantages  which  low 
westbound  ocean  rates  and  the  exchange  situation  now 
give  to  British  and  European  manufacturers  who  have 
I)r()ducts  to  sell  in  the  Canadian  market;  and  to  prev- 
ent Canada  being  used  as  a  dumping  ground  for  iron 
and  steel  products  of  other  countries  now  that  their 
home  demand  is  slackening.  While  the  principle  of 
the  anti-dumping  law  is  sound, -there  can  be  no  question 
but  that  such  law  does  not  prevent  entirely  the  prac- 
tice of  dumping,  and  that  the  regulations  in  many  cases 
are  circumvented. 

In  conclusion,  these  representations  are  made  on  be- 
half of  the  following  companies  located  in  the  City  of 
Montreal,  all  of  which  use  iron  and  steel  as  their  prin- 
cipal material  and  manufacture  various  products  there- 
from : — 

Armstrong  Whitworth  of  Canada,  Limited. 
Canada  Axe  &  Harvest  Tool  Mfg.  Co. 
Canadian  Iron  Foundries,  Ltd. 
Canadian  Pneumatic  Tool  Co.  Ltd. 
Canadian  Car  &  Foundry  Co.  Ltd. 
Central,  En^jineering  Companv. 
C.  O.  Clark  &  Bros. 
Crane  Ltd. 

B.  J.  Coghlin  &  Co.  Ltd. 
Darling  Bros. 
Dominion  Bridge  Co.  Ltd. 
Dominion  Engineering  Works,  Ltd. 
Dominion  Wire  Rope  Co.  Ltd. 

J.  B.  Dore  &  Fils. 
Gillette  Safetv  Razor  Co.  Ltd. 
The  Grimm  Mfg.  Co.  Ltd. 
Hydraulic  Machinery  Co.  Ltd. 
Jenkins  Bros.  Ltd. 

C.  H.  Johnson  &  Sons.  Ltd. 
G.  &  J.  Lunn  &  Company. 
Alex.  McKav  Boiler  Works. 
iMiller  Bros."  Co.  Ltd. 
Miller  Bros.  &  Sons.  Ltd. 
Montreal  Locomotive  Works. 
Montreal  Hardware  Mfg.  Co.  Ltd. 
National  Acme  Mfg.  Co. 

Hiram  L.  Piper  Co.  Ltd. 

Precision  Tool  &  Machine  Co. 

Phoenix  Bridge  &  Iron  Works. 

Quality  Tool  Works. 

St.  Lawrence  Iron  Foundry  Co. 

St.  Lawrence.  Welding  Co. 

A.  B.  See  Electric  Elevator  Co.  Ltd. 

Simonds  Canada  Saw  Co.  Ltd. 

N'apor  Car  Heating  Co. 

11.  G.  \'ogel  Company. 
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COMPANY  NOTES 

The  General  Outlook.  Year  to  Dec.  31st 

Witliout  desire  to  W  pessiini.stie.  the  g-eueral  trade  Coal  (Gross  Tons)                          1920  191f) 

outlook  in  Canada,  i)articularly  in  the  primary  plants    Output   633,845  550,964 

and  in  steel  shi])bnilding  L'S  depressed,  although  there    Shipments   355,491  325,255 

seems  rea.soii   to  believe  that  improvement  is  within  Products, 

sight.     Wage   readjustments  jiave  taken   place   in   a  Iron  and  Steel  (Net  Tons) 

number  of  plants.    Tlu'  Dominion  Steel  Corporation    Pig  iron   73.829        35  676 

and  the  Steel  Company  of  Canada  have  both  announced    Blooms  and  billets   101,192  48,515 

a  reduction  of  approximately  20  per  cent  in  wages,    Merchant  mills   58,232        35  172 

following  similar  reductions  in  independent  plants  in    Plate   1  618  2  837 

the  United  States.  '  Bolt  and  nut  dept   5'873  6,575 

The  Viekers  Comi)any  in  ^Montreal  has  notified  its    Fiiiis.hiiig  dept   6^057  439^ 

employees  to  avoid  long-term  rental  lea.ses  if  possible    Axles   11,146  3,788 

in  view  of  the  likelihood  tjiat  after  the  1st  of  May    Heavy  forgings   1,276  1,257 

a  drasti(?  reduction  in  the  number  of  employees  wall  Shipments. 

be  forced  by  the  completion  of  ship  ordei's  on  hand.    Pig  iron   1 023 

The   railways  refrain   from   equipment   ordei"s,   al-  Ingots  

though  the  ear  companies  are   probably  better  sit-    Blooms  and  billets   23,880  3  947 

uated  in  regard  to  ordei-s  than  the  steel  plants.  IMerchant  mills   43,583  23.415 

The  wages  of  coal-minere  and  railway  employees  in    Plate   1,509  4,287 

Canada  and  the  United  States  are  abnormally  .high,    ^o\t  and  nut  dept   5,738  4,048 

and  until  Ihey  are  reduced  the  production  of  pig-iron     Finishing  dept.   6,102  4,008 

cannot  be  accomplLshcd  at  anything  like  i)re-war  fig-    Axles  .  .    .  .    . .  ,   11,280  3,722 

nres,  no  matter  how  drastic -the  wage  reductions  may    Heavy  forgings'   Ij07  1,359 

be  in  the  steel  industry  itself.  Total   94,222        44  786 

The  executives  of  the  Canadian  steel  companies  ex-  Receipts. 

press  them>;elves  optimistically  regarding  the  future    Coal   (Gross  Tons)   261,267  219,898 

of  the  industry,  but  the  present  lull  in  orders  emp.iia-  Wabana    Ore    (Gross   Tons)     .  .    124,014  50.660 

sises  their  statements  that  full  employment  must  await    I^imestone  (Net  Tons)   58,929  32,430 

a  reduction  in  the  cost  of  raw  materials,  the  further  Wabana  Iron  Ore. 

progress  of  readjustment  in  the  steel   trade  of  the    Output   (Gross  Tons)    262  755       213  410 

United  States  —  now  apparently  about  completed  —  Shipments    (Gross   Tons)    ..    ..      12  375 

and  resumption  of  Iniying  by  the  Canadian  railways.   

c+    1                   ,    XT  1.  V     1         +        +  Canadian  Car  &  Foundry  Company's  Annual  Meeting. 

Algcma  Steel  Corporation  s  Half-Yearly  Statement.  The  annual  general  meeting  of  the  Canadian  Car  & 

Lake    Superior    Corporation    has    issued    a    report  Foundry  Company  was  held  in  Monti'eal  on  the  27th 

for  the  half-year  ending  December  31.    The  Algoma  January.    The  financial  statement  was  summarised  in 

S-teel  i^hows  increases  of  88,000  tons  of  coke,  and  50  000  ihe  January  issue. 

tons  of  steel  ingots,  while  pig  iron  production  at  233,-  Mr.  W.  W.  Butler,  the  President  of  the  Comnanv 

332  tons  .s  almost  double  production  ni  the  corres-  ,eviewed  the  year's  operations,  and  referred  to  the 

ponding  penod  of  1919     Sli.pments  of  iron  and  steel  future  laying  particular  stress  on  the  desirabilitv  that 

for  the  penod  were  244,991  tons,  an  nicrease  of  over  ^he  railways  in  Canada  .shoT.ld  now  irive  out  ec,uip,nent 

100.000  tons.  orders.  " 

Unfilled  orders  for  iron  and  steel  at  the  clase  of  ^.j,,  1920",  Mr.  Butler  stated,  "we  had  business  on 

the  year  were  69,;>00  tons  and  the  directors  announce  „„,            amounting  to  $8,000,000   at  the  be-innin- 

that  two  rail  eontract.  have  been  closed  for  delivery  1920-21  year  the  business  amounted  to  $26  000^ 

before  June  and  other  contracts  in   course  of  com-  OOO,  and  at  the  present  time  we  have  business  on  our 

pletK.n.     (  oal  and  limestone  prodiietion  shows  little  hooks  amounting  to  $14,000,000. 

  "When  last  year  began  we  hoped  that  1920  would 

♦    •    o*    1  T>    J    *    T*j  ''^  ^^^^  ^^^^  y^'^^  ^"        history  of  the  Canadian  Car 

Ontario  Steel  Products,  Ltd.  Company.   We  assumed  this  from  statements  made  bv 

Reports  received  by  the  directors  of  Ontario  Steel  the  Canadian  railroads  about  the  equipment  orders  Ave 

Produet.s,  Limited,  at  a  recent  meeting  showed  t^at  were  going  to  receive.    For  some  reason  these  orders 

busine.'is  was  looking  up.    More  orders  were  coming  have  been  held  in  abevance,  so  that  despite  the  -^ood 

in.  and  business  appeared  to  be  looking  brighter  in  year  the  company  has  come  through  it  has  been  a'^di.s- 

every  way.     The  plants  of  Chatham  and  Ganano(iue  iippointment  to  us. 

are  said   to  be   i-nnning  at  considerablv   more  than  "Q„rr.v„;,i„       +u„  ,.^o^'.             *         x-            i  i 

.                   "                       -  bumming  up  the  year  s  work,  at  one  time  we  had 

halt  capacity.               ___  orders  on  our  books  for  $34,000,000.  but  we  were  un- 
able to  realize  on  this  business  owing  to  the  fact  that 

Nova  Scotia  Steel  1920  Production.  ^e  were  unable  to  get  materials  to  fill  orders  because 

Nova  Scotia  Steel  &  Coal  Co.  in  the  year  1920  was  of  strikes  and  railroad  embargoes,  etc.    The  result  was 

able  to  .show  .substantial  increa.ses  in  production  and  that  with  7,000  cars  to  build  we  turned  out  a  little  over 

shipments  as  compared  with  1919.     C()m|)arat ive  op-  1.700.    But  notwithstanding  the  fact  thai  avo  had  to 

erafing  record  follows:  depend  on  our  subsidiary  companies  such  as  nialleables, 
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••ast  steels  and  specialties,  instead  of  principally  on  our 
roo'uhir  hiisiness  \vr  cjirned  a  very  siibstfint  inl  mnoimt." 

SpeakiiifT  of  the  future  of  the  company  Mr.  Butler 
affirms  that  the  railroads  of  the  country  must  buy 
equipment,  particularly  the  Canadian  (Jovernment 
roads,  which  are  particularly  short  and  he  said  it  was 
hard  to  uiulerstaiul  why  the  orders  have  been  held  in 
abc.vaiice.  Anionor  railroad  men  it  is  stated  that  unless 
the  Canadian  National  increases  its  eqin'pmcut  suffi- 
ciently lo  cope  Avith  the  business  offering,  there  is  no 
hope  of  wipinjr  out  the  deficit  in  the  earningrs  of  the 
road  each  year.  The  pressure  of  business  and  the 
absolute  necessity  for  the  equipment,  is  the  reason  for 
the  Company's  c.\i)('ctat ion  that  the  orders  must  come 
soon.  The  President  states  that  with  the  business  on 
hand,  if  the  Government  moves  quickly,  a  record  year 
should  result  for  the  car  entei'in-ise,  but  that  if  the 
Government  still  continues  to  hold  off,  next  year  will 
■be  ajrain  a  drapjrinp;  one. 

"We  have  the  most  complete  car  nianufacturin<j:  en- 
terprise in  the  world,"  says  Mr.  Butler.  "We  are  self 
contained.  We  produce  everything:  we  need.  We  have 
even  timber  limits  of  our  own.  We  make  everything 
that  goes  into  the  manufacture  of  cars  and  can  do  the 
business  on  as  reasonable  a  scale  as  any  company  in 
the  Avorld,  and  our  capacity  is  30,000  ears  annually. 
During  the  year  we  have  paid  out  in  Avages  $7,091,214. 
That  is  something  that  should  be  taken  into  consider- 
ation." 


DOMINION  ENGINEERING  WORKS,  LIMITED. 

The  Dominion  Bridge  Company's  subsidiary.  Dom- 
inion Engineering  Works,  Ltd.,  is  making  excellent 
progress  in  the  manufacture  of  paper-mill  machinery. 
The  two  166-inch  high-speed  newsprint  machines,  des- 
cribed in  our  June  1920  issue  as  being  under  construc- 
tion, ai'e  now  completed,  and  one  of  the  machines  is 
satisfactorily  running  at  Grand 'Mere.  The  Lauren- 
tide  officials  express  themselves  as  well  satisfied  with 
the  machine,  and  believed  it  to  be  the  last  word  in 
newsin'int  machines,  and  superior  to  any  machine  prev- 
iously used  in  Canada,  both  in  regard  to  woi'kmanship 
and  quality  of  material. 

A  14(S-inch  Harper  tissue  machine  has  been  built, 
and  is  partially  erected  for  the  Interlake  Tissue  Mills. 

In  addition  to  two  20,000  h.p.  water-wheel  units 
under  construction  for  the  Laurentide  Compa)iy.  the 
Company  has  orders  for  two  10,800  h.p..  and  one  1.500 
h.p.  exciter  turbine  sets  for  the  Cedar  Rapids  Plant 
of  the  Montreal  Light,  Heat  &  Power  Co..  There  is 
also  building  four  2,500  h.p.  units  for  the  Spruce  Falls 
Company  and  one  41,000  h.p.  for  the  Shawinigan  Water 
&  Power  Company.  This  last  named  water-wheel  unit, 
as  well  as  the  two  main  Cedar  Rapids  units  mentioned, 
will  be  the  largest  in  the  Avorld.  In  addition,  the  Com- 
|)any  is  building  several  Johnson  valves,  including  a 
very  large  one  for  the  Shawinigan  plant. 

The  lull  in  business  which  this  Company  has  recent- 
ly experienced,  along  with  all  other  metal-working 
plants,  is  believed  to  be  quite  temporary,  and  is  not 
ascribed  to  any  lack  of  work  in  prospect,  but  to  the 
difficulty  of  raising  large  sums  for  capital  expenditure 
at  this  time  Avithout  incurring  undue  intei'est  liabili- 
ties. A  number  of  very  large  projects  are  under  con- 
sideratitni,  and  a  heavy  volume  of  business  is  anti- 
cipated when  financial  conditions  become  less  strained. 


1920  YEARBOOK  OF  NATIONAL  ASSOCLATION 
OF  COST  ACCOUNTANTS  (U.  S  ) 

The  1920  year  Book  of  the  National  Association  of 
Cost  Accountants  which  has  just  been  published  is  an 
attractive  volume  which  ought  to  prove  of  real  value 
to  all  men  interested  in  cost  work.  Jn  addition  to  the 
reports  of  the  various  officers  anri  committees  and  a 
list  of  the  members  of  the  Association,  it  contains  a 
complete  report  of  all  the  papers  delivered  at  the 
Annual  Convention  at  Atlantic  City,  together  with  the 
discussions  which  followed  each  of  these  papers.  Thi.s 
section  contains  a  fund  of  practical  cost  information 
of  a  type  which  does  not  as  a  ride  find  its  way  into 
[)rint.  The  Atlantic  City  Convention  was  probably  the 
most  important  gathering  of  cost  men  which  has  been 
held  in  North  America  and  the  opmions  of  the  men  who 
took  part  in  this  conference  are  worthy  of  some  study. 

One  session  of  the  Convention  was  devoted  to  a  dis- 
cussion of  uniform  cost  accounting  from  the  standpoint 
of  the  Trade  Associations.  Dm-ing  this  session  papers 
were  presented  by  the  following  gentlemen:  J.  Linton 
Engle,  Vice-President,  United  Typothetae  of  America: 
Grant  A.  McClatchie,  Secretary.  T'nited  States  Finish- 
ing Company;  William  B.  Reed,  Secretary,  National 
Coal  Association;  William  B.  Baker,  Secretary,  Nat- 
ional Association  of  Chair  Manufacturers;  Chas.  B. 
Stevenson,  of  the  Folding  Box  Manufacturers  Asso- 
ciation and  the  Glass  Bottle  Manufacturers  Association. 
These  papers  w^ere  followed  by  a  general  discussion  o£ 
the  subject. 

Other  topics  covered  in  the  proceedings  of  the  Con- 
vention are  "The  Relation  of  Cost  Accounting  to  Busi- 
ness Management"  from  the  standpoint  of  the  Profes- 
sional Accountant,  by  William  M.  Lybrand,  of  Lybrand. 
Ross  Brothers  and  Montgomery,  and  from  the  stand- 
point of  the  Business  Executive  by  William  B.  Fer- 
guson, of  the  Philadelphia  Engineering  and  Sales  Cor- 
poration;  "Some  Special  Aspects  of  the  Problem  of 
Overhead  Distribution  and  Application"  by  Frank 
Wilbur  Main,  of  Main  &  Company,  Pittsburg;  "Under 
What  Conditions  Should  Schedule  Costs  Be  I'sed  and 
How  Should  They  Be  Proved?"  by  J.  P.  Jordan,  of 
C.  E.  Knoeppel  &  Co.;  "Some  Questions  in  the  Deter- 
mination of  Lumber  Costs"  by  A.  J.  Redem.ski.  Indus- 
trial Engineer,  Chicago. 

The  Year  Book  is  distributed  to  all  meiubers  of  the 
Association.  We  are  informed  by  the  Secretary  that 
there  are  a  few  copies  available  for  general  distribu- 
tion to  men  interested  in  cost  questions.  The  offices 
of  the  Association  are  in  Rooms  2546-2548  Woolworth 
Building,  233  Broadway,  Ncav  York  City. 


Will  iam  Beardmore  &  C^tmpany  Limited,  whose  steel 
works  are  at  Glasgow  and  naval  construction  works  at 
Dahnuir.  have  opened  a  Canadian  office  at  285  Beaver 
Hall  Hill,  Montreal  in  charge  of  ^Ir.  Breen  Kennedy, 
handling  the  following  lines: — 

Steel  shafting  and  forgings  up  to  all  sizes.  Tyres  and 
axles,  wheels  and  axles  complete,  small  tools,  "jigs  and 
fixtures,  locomotives  of-  every  variety  (steam,  petrol 
and  electric.)  Lapwelded  furnaces"  corrugated  or 
plain,  flanging  work  of  all  kinds,  sheets,  ship  and  boiler 
plates  and  sections,  water-tube.  Scotch  and  locomotive 
boilers,  steam  turbo,  Beardmore-Tosi  Diesel  and  Beard- 
more  Crude  oil  engines,  centrifugal  and  semi-rotary 
wing  pumps. 


Foiiniary, 
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Iron  Ores  of  Commerce  with  Special  Reference  to 

Canadian  Deposits 

I'.y  SA:\IL'I-:I>  CKON  IOS,  Ottawa. 
(Continued  from  Page  359,  January  issue.) 

CARBONATE   IRON    ORES.  surface,  by  limoiiite,  wli-ieh  is  sometimes  mistaken  for 

There  is  a  third  cUiss  of  iron  ore  depasits— the  hematitie,  on  account  of  the  reddish  colour  of  the 

carbonates— w<hich,  while  generally  low  grade,   have  gossan,  which  is  not  due  to  hematite,  but  to  red  hy- 

plaved   an   important   part   in   the   development   of  drate. 

the'  iron  trade  of  tiie  world,  for  they  were  among  When  roasted— m  order  to  eliminate  most  of  38% 

the   first  to  be  worked   on    a   comparatively   large  of  carbon  dioxide  (CO,)  and  other  volatile  constitu- 

seale.  T^iese  ores,  however,  whilst  having  a  ear-  f"^^^'  and  to  expel  the  2%  of  moistJure  Avhieh  siderite 
bonate  base,  are  not  liomogeneous  as  regards  chemi-    generally  contains— the  ore  is  rendered  more  economical 

cal  composition  and  physical  stTUcture,  hence  com-  tor  reduction  m  the  blast  furnace  than  limonite-- 

mereiallv,    have   been    divided    into   tlhree   varieties:  which  often  contains  from  8  to  15%  of  moisture-and 

(1),   spathic;    (2),    clay-ironstone;   and    (3),   black-  is  transformed  mto  a  close  approximation  to  hematitie, 

band  iron.stone.                ■  as  regards  iron  content. 

S  athic  Ore  Experience  has  shown  that  spathic  ores,  alter  roast- 

.  '             ■                     ^  ing,  yield  a  good  quality  of  iron,  particularly  suitable 

This  iron-bearing  mineral  is  ako  known  as  Chaly-  ^^^^^  making  on  account  of  their  low  phosphoric 
bite,  but  more  commonly  as  siderito.  The  term  content.  Prior  to  the  discovery  of  the  great  beds  of 
"spathic"  is  derived  from  t^ie  Cxorman,  and  means  hematite,  siderite  ores  were  in  great  demand, 
sparry,  since  it  is  often  found  in  granular  masses  Although  siderite  deposits  are  not  extensive  in 
with  glittering  spar-like  cleavages  on  the  fractured  Q^eat  Britain— where  they  have  been  mined  for  cen- 
surfaces,  and  frequently  occurs  as  small,  well  do-  ^^^^.-^^  .^^  Weardale  in  Durham  and  in  Cornwall  North' 
veloped,  l)rown,  rhombohedral-sihaped  crystals.  When  D^y^-^^  and  Somersetshire— but  they  occur  extensively 
pure,  siderite  (FeCOJ  has  an  iron  content  of  48.2  central  Europe,  notably  iu  the  Seigerland  and  Zips 
per  cent,  is  u.sually  high  in  manganese,  and  contains  _Cormorer  districts  of  Westphalia,  Gennany,  and  up- 
some  2  per  cent  of  moisture,  in  this  respect  differ-  per  Austria.  The  siderite  ores  of  Westphalia  will  once 
ing  greatly  from  "Limonite,"  which  contains  at  ^o-ain  become  important,  seeing  that  Germany  has 
least  8  per  cent,  and  may  contain  as  much  as  15  been  deprived  of  the  enormous  and  immensely  profit- 
pcr  cent,  or  even  more.  able  Minette  ore  deposits  of  Lorraine. 

Tjie  siderite  ores  are  indigeneous  to  the  Devonian  The  siderite  lodes  in  the  last-named  industrial  re- 
rocks,  occurring  in  lode  formation,  i.e.,  in  crevices  gions  have  a  dip  of  60°  to  90°,  and  are  found  as  large 
and  fissures.  They  evidently  originated  about  the  grouped  fillings,  in  simjile  fis.sures  of  the  country  rock, 
time  when  the  fii-st  vertebrate  animals,  with  their  The  width  of  some  of  these  lodes  is  said  to  be  as  great 
cartilagineous  l)ony  structure,  were  coming  on  the  as  60  feet,  Avith  a  depth  of  1300  to  1900  feet, 
scene.  The  limited  amount  of  phosphate  of  lime  In  Canada,  at  the  present  time,  a  large  portion  of 
in  the  decayed  anatomy  of  the  myriiuls  of  these  old  the  meagre  iron  ore  produced,  is  siderite,  obtained 
fi.shes,  etc.,  may  account  for  the  fact  that  the  car-  mostly  from  the  Magpie  mine,  situated  in  the  Algoma 
bonates  contain  only  traces  of  phosphorus.  district,  in  the  vicinity  of  Michipicoten  harbour,  on 

Ti-'ii            i         •         •  1          ■       „^  Lake  Superior.    The  "Magpie"  is  the  largest  iron  ore 

Wlliere    outcropping,    siderite    is    very    susceptible  ,    ,    .  ^       .      .V,            .  .         mi,  j 

,     .           ?      ,           ,      J.       •  w          1  producing  mine  in  the  Dominion.    The  deposit  was 

to  atmospheric  agencies,  hence,  due  to  oxidation  and  1,  ■     „n     ^  i    i        •    mnn                  \-  ^ 

,    J            •     „ .       c    _  J    •  +     t™  originally  staked  out  in  1909,  as  a  prospective  source  of 

hydration,   is  frequentlv   tran.sformed   into  limomte.  •+     „            c          u             i  i 

^•^      1    lu    c  'J  i    ^   '                 y\              1     *i  ■  magnetite;  it  was  soon  found,  however,  bv  practical 

to  a  depth  of  o  teet  or  more.      iMoreover,  bv  this  i      •       e  i 

.  ,  '  c  -w  •  1  .mining,  that  the  showing  01  magnetite  was  onlv  super- 
natural process  of  oxidation,  iron  and  manganese —  n-  •  ,  i  i  •  •  i  '  i, 
,  ^,  *  J  T  ■.  4.  A  rn-u  iieial,  the  underlying  mass  proving  to  be  essentially 
both  common  1o  siderite — are  separated.  The  ore  r,^^  „r.^-^.^A  dAJ^+f.  i,„  •  •  * 
xi  •  w  •  11  iiard,  dense  tme-grained  sidente — having  an  iron  con- 
re.su  t.ng  trom  these  oxidation  i)ro.-es.ses  is  generally  ^^^^^  ^^^^^^  .35  '/.-in  wliicll.  the  colour  varies  from 
gelatinous,    amorphous    limo.ute    on    the    one   ^land,  j^^^     ^1^^^  ,^                         according  to  the 

and  amorphous  manganese  on  the  other.     It  is  in  „p           °.         ^           4U             ^  ^tt-,, 

^.             ^    ,            "         ^,   ^          ^  ,,.        ,.  amount  ot  metaniorp;iised  maunctilc  iircscnt.    With  a 

these    amorphous    ma,sses    that    crystalline    hmonite  ^.-^^^^      commercializing  the  product,  a  modern  rotary 

and  kidney  shaped  hematite  are  found  in  the  cavi-  coasting-kiln  was  iii.stalled,  1914,  in  order  to  eliminat'e 

ties  and  crevices  of  the  rocks-often  side  by  side  ^lie  moi.sture,  but  more  particularly,  the  objectionable 

It    has    been    a.scci-taiiicd    tliat    siderite    c;ianges    to  sulphur 

limonite.  and  .sometimes  to  hematite,  when  there  i<  Tests  of  tlie  raw  ore,  in  1919,  .showed  an  iron  content 

a  dmiinut.on  in  volume  to  the  extent  of  19.5  pei  34.3        ^ent,  while  the  roasted  ore  evidenced  50 

cent,   but   the   precise   cau.se   of   this   differentiation  percent.    The  following  is  a  detailed  analysis  of  the 

has  not  yet  been  determined.  roasted  ore  • 

The  snscejjtibility  of  siderite  to  weathering  is  of  Iron  5010  per  cent 

vital  importance  to  prospectors  and  mining  engineers;  Silica  9  14  " 

for  cases  are  on  record  where  extensive  outcrops  of  Sulphur  0  136  " 

.siderite  have  been  changed  to  limonite,  to  a  depth  of  Phosphorus  0  013  " 

30  feet  or  more.    There  is  a  danger,  therefore,  of  outJ-  Alumina  1-28  " 

cropping  lode  deposits  of  limonite  being  only  "skin  Lime  7-96  " 

deep."  and  hence  of  bring  overestimated  as  regards  .Afagiiesia  ,S.04  " 

the  iron  content  of  tlie  deposit  as  a  wholc,^  Manganese. .                   .2.74  " 

As  a  rule,  siderite  deposits  arc  represented,  on  the  '  Loss  by  ignition   None 
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Geologically,  tlie  deposits  arc  reported  as  standing 
almost  vertically  between  Keewatin  rocks,  the  direc- 
tion of  the  lodes  being,  generally,  east  to  west,  with 
greenstone  on  the  north,  and  quartiz-porphyry  schist 
on  the  south. 

The  mining  operations  are  conducted  by  means  of 
back  sloping  from  sub-levels,  with  air,  water,  and 
power  systems  on  modern  lines.  All  the  ore  mined 
passes  though  the  up-to-date  roasting  plant. 

The  output  of  the  roasting  plant  in  1919,  was  189,- 
962  tons — which  has  been  about  the  average  produc- 
tion since  191").  When  it  is  stated  that  the  total  iron 
ore  shipped  from  the  mines  of  Canada  in  1920  was 
only  120,000  tons  (tihe  lowest  in  20  years),  the  national 
importance  of  the  Magpie  mine  will  be  manifest.  And 
since  explorers  of  the  iron-bearing  district  of  northern 
Quebec  declare  that  siderite  abounds,  the  successful 
treatment  of  like  ores  in  southwestern  Ontario  may  be 
looked  upon  as  a  valuable  school  of  experience,  worthy 
of  emulation. 

Clay  Ironstone. 

It  is  a  safe  generalization  to  affirm  that  clay  iron- 
stone is  to  be  found  associated  with  the  coal-measures 
of  nearly  all  coal  basins:  a  provision  in  nature  which 
has  made  greatly  for  commercial  progress.  Our  crude 
commercial  appliances  of  the  past,  for  the  smelting  of 
iron  ores  on  a  large  scale,  would,  without  coal,  have 
been  practically  useless. 

In  the  middle  of  the  nineteenth  century,  clay  iron- 
stone was  in  almost  universal  use  in  England,  and  even 
at  the  present  time  is  mined  more  extensively  than  any 
other  iron  ore  in  Great  Britain.  This  preponderating 
use  of  clay-ironstone,  was  not  due  to  its  intrinsic  worth 
as  an  iron-bearing  mineral,  for  it  is  the  poorest  and 
most  impure  of  all  the  ores  which  have  been  smelted 
and  practically  worked,  but  was  due  to  its  close  juxta- 
position to  the  coal-fields  of  Staffordshire,  Yorkshire, 
Derbyshire,  Durham  and  South  Wales.  An  historical 
parellel  is  found  in  the  U.  S.  A.,  where,  prior  to  1890, 
the  poor  carbonate  ores  of  Pennsylvania  were  almost 
exclusively  used,  because  of  their  close  proximity  to 
the  coal-fields.  Another  parallel  case  is  Germany, 
where,  previous  to  1870,  the  clay-ironstone  of  West- 
phalia, was  the  chief  iron  ore  mined ;  for  poor  though 
it  was,  it  paid  to  use  it,  because  found  in  abundance 
near  the  Coal-measures  of  that  region,  which  has  since 
become  headquarters  of  the  German  iron  and  steel 
trade — with  Essen  as  its  centre.  All  the  great  iron  and 
steel  industries  of  the  world  are  coiitiguou.s  to  some  im- 
portant coal-field. 

The  iron  content  of  clay-ironstone  averages  about 
^0%  generally  in  ferrous  carbonate  form,  and  is  a.sso- 
ciated  with  some  of  clayey  material,  hence  tIhe  miiu>ral 
is  sometimes  diisignated  as  argillaceous  iron  ore.  The  de- 
posits often  occur  in  nodular  masses,  in  clayey  and 
shaley  rocks,  occasionally  lying  immediately  ou  the 
coal  seam,  where  the  ironstone  and  coal  along  the 
strike  or  dip  sometimes  merge  into  each  other.  The 
ore  is  remarkably  free  from  earthy  impurities  and 
animal  remains  and  presents  a  hard  stoney  structure, 
varying  in  colour  from  light  brown  to  dark  grey.  The 
grey  changes  to  brown  upon  exposure  to  the  air — due 
to  oxidation,  and  some  of  the  sui>erficial  carbonate  is 
converted  to  sesquioxide.  The  fact  that  ferrous  car- 
bonat(>  predominates,  is  evidence  that  precipitation 
took  place  in  solutions  poor  in  oxygen,  which  was  pro- 
bably due  to  the  abstraction  of  oxygen  by  the  myriads 
of  organisms  present  in  the  metalliferous  solutions. 
Inasmuch  as  the  deposits  are  often  conformable  over 


large  areas  in  close  association  with  coal  .seams,  leads 
to  the  induction  that  they  were  precipitated  in  shallow 
water,  a  view  that  is  confirmed  by  .scrutiny  of  the 
physical  structure  of  the  ore.  The  proportion  of  silica 
to  alumina  is  said  to  be  fairly  constant — about  2  to  1. 

While  the  clay-ironstone  dei)osits  are  near  the  true 
coal  beds,  they  are  never  in  them.  When  iron  is  found 
intimately  associated  with  coal,  it  generally  exists  as 
bisulphide  of  iron  pyrites,  having  the  appearance  of 
golden-yellow  crystals.  This  "bra.ssy"  excresence  is 
often  mistaken  for  gold  by  amateur  f)rospectors. 

The  largest  clay-iron.stone  deposit  in  Britain  is  found 
in  the  Eston  hills  in  the  Cleveland  district  of  north- 
east Yorkshire,  where  it  occurs  above  the  (Joal-meas- 
ures,  in  rocks  of  much  later  date  than  the  Carbonif- 
erous, i.e.,  the  Middle  Lias,  and  is  divided  by  bands  of 
shale  and  pyrites.  The  main  seam  at  Eston  is  some  20 
feet  thick,  yielding  as  much  as  50,000  tons  per  acre. 
The  ore  in  many  of  the  strata  has  a  nucleus  in  which 
are  found  the  remains  of  fish,  crustaceans.shells,  and 
plants,  the  structure  of  which  contain  phosphoric  acid, 
accounting — to  some  extent — for  the  high  phosphorus 
content,  which  is  as  much  as  3-87  per  cent.  The  prin- 
cipal seam  of  this  immense  deposit — which  runs  for  20 
miles  in  the  hills  overlooking  the  Tees  valley,  and  ter- 
minating in  the  high  cliffs  that  guard  the  Yorkshire 
coast — was  discovered  by  John  Vaughan,  in  1850;  an 
incident  that  led  to  the  founding  of  the  celebrated 
firm  of  Bolckow,  Vaughan  &  Co.,  at  whose  Eston  steel 
works,  the  epoch-making  basic  process,  invented  by 
Thomas  and  Gilchrist,  was  firsli  tried  on  a  commerc- 
ial scale,  and  which  gave  the  company,  in  the  early 
80 's  of  the  nineteenth  century,  a  practical  mono- 
poly of  the  steel  rail  trade  of  the  world.  These 
Cleveland  ores  have  an  iron  content  of  33  per  cent, 
with  0.75  per  cent  of  phosphorus,  and  considerable 
self-fluxing  calcium  and  magnesia  carbonates.  The 
pig-iron  produced  contains  as  much  as  1.6  per  cent 
of  p]iosi)horus  hence  is  unsuitable  for  machinery 
casting.s,  but  is  used  extensively  in  the  manufacture 
of  cast-iron  water  and  gas  pipes,  owing  to  the  ncm- 
oxidizing  properties  of  high  phosphorus  iron.  This 
preservative  property  of  pjliosphoric  iron  is  the  open 
secret  of  the  industrial  phenomenon  that  the  locali- 
ties in  all  countries  where  highly  phosphoric  carbon- 
ate iron-ores  abound — Yorkshire,  Derbys^iire,  and 
Staffordshire,  in  England,  Pennsylvania  and  Alaba- 
ma, in  the  United  States,  and  Westphalia,  in  Ger- 
many— are  important  centres  of  the  pipe-founding 
industry. 

TIhe  fact  that  certain  clay-ironstones  of  Stafford- 
shire, England,  contain  only  0.25  per  cent  of  phos- 
phorus, gave  them  a  considerable  reputation  in  the 
days  prior  to  the  discovery  of  hig;i-grade,  low  phos- 
pliorus  hematite  ores,  for  the  pig-iron  produced 
therefrom,  was  utilized  very  largely  in  the  making 
of  wrougiht  iron,  by  the  puddling  process.  This  pro- 
duct was  advantageously  iised  in  the  manufacture  of 
hand-made  chain,  an  article  of  commerce  for  which 
tiu^  "Black  Country"  of  England  has  always  been 
famous. 

In  1865,  Germany  mined  1,154,000  tons  of  clay- 
ironstone,  in  Westphalia,  but  since  1906,  the  working 
of  tliese  low-grade  ores  has  practically  ceased.  See- 
ing, however,  that  the  ^Minette  ore  lands  of  Lorraine 
lliave  been  restored  to  France,  and  Germany  is  thus 
deprived  of  jnev  greatest  source  of  iron  ore  supply, 
it  is  more  than  likely  that  there  will  be  a  revival  in 
clay-ironstone    mining    in    the    Westphalia  region. 
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Necessity  is  the  mot  her  of  invention,  and  the  possi- 
bilities of  the  development  of  tlie  electrothermic  pro- 
cess for  tihe  utilization  of  low-grade  ores,  and  tjiie 
production  of  high-grade  iron  therefrom,  are  bound- 
less. 

In  recent  years,  Britisli  Columbia,  Canada,  has 
beeoHK^  an  important  eoal-producing  region,  and, 
reasoning  from  analogy,  shoiald  be  a  producer  of 
clay-ironstone  also.  As  already  pointed  out  (p.  55) 
in  all  countries  where  eoal  is  found,  as  for  example 
in  Durham,  England,  Westphalia,  Germany ;  and 
Pejin.sylvania,  U.S.A.,,  elay-iron^J(one  is  found  in 
close  juxtaj)osition  to  the  eoal-fields,  and  the  districts 
mentioned  luive  become  importiant  mannfacturing 
centres.  The  occurrence  of  clay-ironstone  in  asso- 
ciation with  the  Coal-measui'cs  of  Vancouver  Island, 
and  the  Queen  Charlotte  Islands,  has  been  authori- 
tatively reported,*  accompanied  by  the  following 
comment:  "but  in  the  undeveloped  condition  of 
these  properties,  it  is  impossible  to  form  any  idea  of 
the  quantity  that  might  ultimately  become  avail- 
able." 

One  of  the  remarkable  object  lessons  in  industrial 
progress  has  been  t^ie  fact  that,  the  highest  degree  of 
development,  and  the  greatest  achievements  in  metal- 
lurgical science  have  been  accomplished  in  regions 
where  fuel  and  flux  were  found  side  by  side  with 
ore  deposits  meagre  in  iron  and  vitiated  with  eartlhy 
impurities,  such  as  the  clay-ironstones. 

Blackhand  Ironstone. 

In  chemical  compasition,  the  blackband  ironstone 
is  similar  to  the  ric;ier  spathic  and  clay-ironstone 
carbonate  ores,  plus  15  to  25  per  cent  of  bituminous 
or  carbonaceous  matter  resembling  cannel  coal,  which 
rendei-s  it  .self-calcining.  After  calcination,  the  resi- 
due contains  50  to  70  per  cent  of  metallic  iron. 
The  best  variety  has  a  .specific  gravity  of  2.8  to  3, 
and  hardne-ss  of  3  to  4.  It  is  named  "blackband" 
because  of  its  black  colour  and  stratified  structure. 

Geologically,  blackband  iron.stone  occurs  in  mo.st 
of  the  coal-measures  of  Scotland,  England,  South 
Wales,    Western    Pennsylvania,    U.S.A.,    and  West- 


•Iron  ore  occurrences  in  Canada,  Vol.  I,  p.  6 
(Mines    Brancii,     Department    of    Mines,  Ottawa, 


1917.) 


])luilia,  Germany,  generally  associated  with  the  lean 
coal.  The  intermixture  of  clay-ironstone  and  coaly 
matter  is  not  due  to  deposition  of  iron-stone  in  t/ie 
coal,  but  said  to  be  due  to  the  filling  in  of  carbon- 
aceous material  into  the  pores  of  the  iron.stone  rock. 
In  Scotland,  the  seams  in  the  Upper  Coal-measures 
are  as  much  as  4  feet  thick,  ^''hereas  tho.se  of  the 
Lower  Coal-measures  are  only  2  feet  thick.  In  all 
the  deposits  the  seams  are  very  iri-egular  in  strike 
and  dip,  and  vary  greatly  in  thickness.  Oftentimes 
wjiere  a  fault  in  the  ironstone  occurs,  the  other  side 
of  the  fault  will  continue  as  a  coal  seam.  Moreover, 
they  are  seldom  liorizontal,  being  more  or  less  steeply 
inclined,  due  to  tectonic  disturbance. 

The  economic  value  of  lihe  blackband  ironstone  was 
discovered  by  Mushet  in  Lanarkshire,  Scotland,  in 
1801,  but  the  ores  were  not  worked  until  1831. 

The  deposits  in  North  Stafford.shire,  England,  are 
rich  in  manganese,  and  after  calcination  are  used 
economically  as  "fettling"  for  puddling  furnaces. 
Tjie  traffic  in  this  commodity,  however,  has  fallen 
off  very  considerably,  due  largely  to  the  increasing 
substitution  of  mild  steel,  for  wrought  iron,  wiliich 
has,  practically,  put  the  puddling  furnace  out  of 
business. 

Although  enormous  deposits^  of  blackband  iron- 
stone exist  in  the  countries  already  mentioned,  the 
erratic  disposition  of  the  ore  in  the  eart/i  renders 
working  so  difficult,  and  cost  so  high,  that  at  the 
present  time,  witlh  the  exception  of  Scotland,  mining 
of  these  ores  for  metallurgical  purpases  has  prac- 
tically ceased,  Germany  is  the  only  counti-y  where- 
consequent  upon  international  readju.stment  of  terri- 
tory— the  resumption  of  the  mining  of  t^iese  car- 
bonate ores  on  a  large  scale  is  likely  to  take  place. 
The  discovery,  since  the  days  of  Mushet,  of  immense 
deposits  of  rich  hematite  and  magnetite  ores  in 
easily  accessible  parts  of  the  world,  has  made  it  un- 
economic to  use  low-grade  ores,  Uience  the  passing  of 
blackband  iron-stone  as  a  commercial  commodity. 

A  table  by  Longmuir,^  giving  approximate  chemi- 
cal analyses   of  the  various   ores   embraced   in  the 


'  Scottish  reserves  estimated  at  8,000,000,000  tons 
English  12,500,000,000  tons. 


Approximate  Chemical  Analyses  of  the  Iron  Ores  of 
Commerce. 
The  Different  Iron  Ores. 


Constituents. 
Ferric  oxide  (Fe...OJ..  . 
Ferrous  oxide  (FeO) .  .  . 
Mauganous  oxide  (MnO) 
Carbon  dioxide  (CO,).. 

Alumina  (ALOj)  

Silica  (SiO,)"  

Magnesia  (MgO)  

Lime  (CaO)  

Phosjillioric  acid  (PiOi.) . 
Snip/uiric  acid  (SOJ|.  . 

Water  (ILO)  

Organic  matter  


Swedish 
Magnetite, 


66.00 
23.00 
1.50 


Red 
Hematite 
(Cumber- 
land). 

73.00 


Brown 
Hema- 
tite. 

70.00 


Spathic 
Car- 
bonate. 


Clay- 
Iron- 
stone. 


3.00 
5.04 
1.20 
0.23 
0.01 


0.70 

o.so 

(J.  50 
9.50 
0.02 
1.00 
0.03 
0.43 
8.43 


0.80 
3.00 
3.50 
10.50 
1.34 
2.50 
0.02 
8.30 
8.30 


54.80 
1.34 

38.50 
1.04 
1 .00 


3.26 
0.04 


36.30 
1.68 

31.20 
4.64 
7.95 
1.07 
8.68 
0.72 


Black- 
band 
Iron- 
stone. 

2.72 
40.77 


26.41 


10.10 
0.72 
0.90 
0.60 
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plassification  adopted,  may  serve  as  a  foniparative 
met;iiod  of  recapitulation : — 

Conclusions. 

In  preparing  this  treatLse  on  the  iron  ores  of  com- 
merce, in  the  interests  of  tlie  student  of  "applied" 
metallurgy,  the  limitatioTis  of  space  necessitated  the 
omission  of  some  ores  of  minor  importance,  sudh  as 
tlijase  containing  mangantse,  titanium,  chromium, 
etc.,  all  of  vvhic^i  may  have  a.  comparatively  high 
metallic  "iron"  content,  but  which  are  not  mined 
for  the  iron  they  contain,  but  for  their  particular 
alloying  property.  For  example,  manganiferous  ores 
are  valued,  specifically,  for  tihe  manganese  they  con- 
tain, which  is  chiefly  utilized  a,s  a  toughening  alloy 
in  the  manufacture  of  special  steels  and  bronzes, 
hence,' tjiese  and  like  alloying  ores,  are  not  classified 
under  the  designation  of  "iron"  ores  of  commerce, 
jilthough  playing  a  prominent  part  in  the  iron  and 
steel  industry. 

Moreover,  newspapers  and  trade  journals  are  coii- 
Ktantly  announcing  the  discovery  of  wonderful  iron 
ore  depasits  in  Madagascar,  South  Africa,  New  Zea- 
land, India,  and  other  countries,  and  this  is  not  as- 
tonishing, when  we  realize  the  important  part  iro 
plays  in  modern  civilization,  and  tlhe  keen  struggle 
tliere  is  between  t/ie  nations  for  control  of  iron  or^ 
deposits  and  for  .supremacy  in  the  manufacture  of 
iron  products.  So  prolific  are  these  announcements, 
tliat  my  review  could  have  been  padded  extensively 
with  graphic  recitals  of  these  interesting  discoveries. 
The  temptation,  however,  ha.s  been  resisted,  and  the 
panoramic  views  set  before  tlhe  rcfider,  jhave  been 
confined — with  the  exception  of  northern  Quebec — 
to  commercial  iron  ores,  which,  are  being  conveyed, 
every  hour,  over  the  seven  seas  and  over  the  great 
highways  of  tlie-  world,  to  the  roasting  plants  and 
to  the  smelting  furnaces  in  imjiortant  industrial 
centres. 

•  (Concluded.) 


-  Elementary  Practical  Metallurgy  of  Iron  and 
Steel,  by  Percy  Longmuii',  1905,  p.  44. 

A  300-TON  ELECTRIC  SHOVEL  IN  OPEN-CUT 
QUARRYING. 

Employment  in  Michigan  Limestone  Quarries. 

The  "General  Electric  Review"  tor  December  1920 
contains  a  description  by  C.  R.  Fisher,  Electrical 
Engineer  of  the  Michigan  Limestone  &  Chemical  Com- 
pany, and  H.  G.  Head  of  the  General  Electric  Company 
of  Detroit  describing  the  design  and  application  of 
electric  shovels  of  unusually  large  capacity  to  open- 
cut  quarrying. 

]\Ir.  Carl  D.  Bradley,  the  President  &  General  Man- 
ager of  the  Michigan  Limestone  &  Chemical  Company 
contributes  the  following  statement  to  the  "Review" 
regarding  the  evolution  of  the  idea  of  using  large-scale 
electrical  shovels. 

"About  ten  years  ago  the  Michigan  Limestone  & 
Chemical  C<impany  purchased  a  tract  of  several  thous- 
and acres  extending  for  several  miles  along  the  shore 
of  Lake  Huron  and  containing  limestone  which  the  com- 
pany intended  to  develop  commercially  for  blast  fur- 
naces, chemical  plants,  etc.    The  limestone  lay  close 


to  the  water  front  and  delivery  to  steamers  was  com- 
paratively easy  and  economical  with  proper  facilities. 

In  order  to  establish  a  market  for  its  product  the 
company  made  sales  contracts  at  very  low  prices  which 
required  very  careful  consideration  of  all  details  relat- 
ing to  construction  and  operation  of  the  plant  in  order 
that  costs  might  be  kept  within  the  limits  prescribed 
by  the  selling  prices  obtainable.  Large  scale  operations 
were  involved  and  many  engineering  problems  had  to 
be  solved.  The  general  problem  was  to  drill,  blast, 
quarry  and  transport  the  stone  to  the  mill  and  there 
crush,  size,  wash  and  convey  it  to  storage,  and  thence 
load  it  into  steamers. 

Changes  were  necessarily  made  in  the  plant  from 
year  to  j'ear,  and  the  difficulty  of  handling  the  great 
tonnage  was  finally  overcome  by  the  installation  of 
large  crushers,  large  screens  and  similar  equipment. 
The  loading  facilities  have  developed  to  a  point  where 
steamers  of  13,000  gross  tons  are  loaded  in  six  hours, 
and  the  management  i.s  convinced  that  theoretically  the 
problem  of  quarrying  the  limestone  is  no  different  from 
that  of  handling  and  loading  it.  However,  no  adequate 
means  of  geting  large  output  from  open  cut  quarry 
operations  at  low-  cost  had  been  developed,  and  there- 
fore attention  has  lately  been  forced  upon  production 
at  the  quarry. 

Quarrying  operations  are  being  conducted  against 
the  natural  bluff  of  limestone  which  is  now  in  excess 
of  one  and  one-half  miles  long  and  more  than  one  hun- 
dred feet  high,  requiring  two  benches.  This  bank  is 
too  high  for  the  economic  and  safe  operation  of  the 
100-ton  steam  shovel,  and  because  of  this  fact  and  the 
high  costs  of  labor  and  material  the  management  has 
become  deeply  interested  in  the  application  of  large 
digging  and  transportation  units  which  will  permit  the 
.quarrying  operation  to  keep  pace  with  the  mill  and 
loading  system.  If  a  digging  machine  can  be  had 
which  will  take  care  of  5000  tons  of  material  in  ten 
hours  and  operate  satisfactorily  under  this  punishment 
tion,  with  a  resultant  economy  in  all  operations, 
day  in  and  day  out,  the  problem  ia  approaching  solu- 

For  the  future  the  quarry  will  approximate  two  miles 
in  length  in  one  face  with  five  large  electric  shovel 
units  working  against  it,  served  by  locomotives  and 
cars  of  comparable  capacity.  One  man  will  operate 
the  shovel  and  anot^ier  the  train,  and  the  tonnage  per 
man  hour  will  be  multiplied  by  five  over  that  of  pres- 
ent day  equipment.  With  the  introduction  of  the  300- 
ton  electric  shovels,  quarrying  on  a  large  property 
such  as  that  under  consideration  is  reduced  to  a  scien- 
tific basis. 

The  modern  trend  in  industrial  development  has 
been  toward  increasing  the  efficiency  of  the  individual, 
or  in  other  words,  the  rate  of  commodity  handling  per 
man  hour;  only  by  such  a  test  have  we  the  right  to 
measure  accomplishment.  While  the  management  has 
been  able  to  satisfactorily  increase  the  rate  in  crushing 
limestone,  in  screening,  conveying  and  loading  it,  until 
recently  efficiency  at  the  digging  end  has  not  kept 
pace  with  that  of  other  operations,  and  it  was  specific- 
ally for  the  purpose  of  improving  this  performance 
that  the  300-ton  electric  shovel  was  installed.  The 
results  that  have  been  accomplished  by  the  new  equip- 
ment have  been  most  gratifying,  and  it  is  firmly  be- 
lieved that  through  the  proper  application  of  these 
large  electric  shovels  the  quarry  operations  will  be 
made  entirelv  satisfactory." 
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The  shovel  described  is  a  model  300  E.  Marion  electric, 
shovel,  fitted  with  80  ft.  boom,  to  give  a  digging  radi\i* 
of  approximately  54  ft.  at  the  rail,  and  99  ft.  at  40  ft. 
above  the  rail.  The  dipper  now  being  used  has  a 
capacity  of  six  cubic  yards,  but  ultimately  a  capacity 
of  eight  cubic  yards  is  proposed  for  the  dipper.  A 
detailed  description  of  the  electric  drive  and  control, 
and  figui'es  of  performance  and  cost  is  given,  and 
the  aritcle  is  well  worth  consulting  by  those  who 
liave  large-scale  digging  operations  in  charge. 


BOOK  REVIEW. 

COAL  IRON  AND  WAR.— A  Study  in  industrialism 
Past  and  Future.  By  Edwin  C.  Eckel.  8  by  51/2  inches. 
Cloth  Boards.  375  pp.  with  Index.  Henry  Holt  &  Co., 
New  York. 

Major  Eckel  is  a  well-known  authority  on  the  iron 
ores  of  the  American  continent  and  Newfoundland, 
and  while  his  most  recent  work  is  addressed  to  the 
people  of  the  United  States,  it  is  noteworthy  for  a  con- 
sistent fairness  towards  the  peoples  and  the  achieve- 
ments of  the  British  Empire,  and  in  its  numerous  re- 
ferences to  Canada  and  Newfoundland. 

While  the  title  of  the  work  intimates  strong  stressing 
of  the  importance  of  coal  and  iron  in  international  re- 
lations, and  an  all  too  rare  appreciation  of  their  bear- 
ing upon  the  balance  of  national  power  and  the  migra- 
tion of  industry,  the  author  reviews  also  the  world 
influences  of  petroleum,  natural  gas,  and  water 
power:  the  precious  metals,  commercial  metals:  and 
chemical  and  industrial  materials.  In  regard  to  gold, 
Mr.  Eckel  shows  by  graphs  of  index  numbers,  popula- 
tion, and  gold  production,  that  there  is  inuch  to  be 
said  against  the  traditional  views  of  economists  re- 
garding the  tendency  of  increased  .gold  output  to  raise 
commodity  prices.  An  interesting  statement  is  that 
at  the  date  of  the  discovery  of  America  the  entire  gold 
■possession  of  all  Europe  was  only  one  hundred  million 
dollars  worth  of  gold  in  any  form,  or  less  than  one- 
quarter  the  annual  gold  production  of  the  world  at 
this  time.  The  tremendous  increase  of  gold  produc- 
tion commencing  about  1885  coincided  with  the  lowest 
prices  of  the  century. 

Mr.  Eckel  emphasises  the  great  lead  that  Britain 
had  in  the  industrial  revolution  that  followed  the  ap- 
plication of  steam  power,  and  proves  that  this  revo- 
lution reached  different  countries  at  different  periods, 
that  it  is  not  necessarily  a  slow  process — to  emphasise 
which  he  instances  Japan, — and  that  it  is  not  depen- 
dent on  the  genius  of  any  particular  people,  but  is 
rather  conditioned  by  possession  of  the  essential  mat- 
erials. He  views  the  effect  of  tariffs  as  nugatory  in 
the  long  run,  and  calls  the  embargo  on  foreign  imports, 
''that  most  futile  of  political  expedients. "  Mr.  Eckel's 
views  on  tariff  questions  are  refreshing,  and  what  one 
might  expect  from  a  writer  who  sees  that  invention 
and  discovery  and  possession  of  the  essential  materials 
will  always  outrank  legislative  attempts  at  controlling 
the  evolution  of  industrialism.  To  discussions  on  the 
tariff  and  resulting  literature  he  credits  the  vast 
growth  of  the  paper  industry  in  tlie  United  States — 
something  in  regard  to  whicli  Caiuida  is  not  entirely 
guiltless.  To  the  existence,  and  unequal  distribution 
of  coal  and  iron  ore  over  the  earth,  a?ul  to  the  concen- 
tration of  industrial  development  in  favored  regions 
which  has  resulted,  the  author  credits  the  repeated 


charging  of  the  balance  of  power  in  the  world,  effects 
which  he  states  are  not  yet  finished. 

Petroleum  does  not,  Mr.  Eckel  believes,  provide  any 
permanent  substitute  for  coal.  "Our  children  will  in 
all  probability  see  the  end  of  the  petroleum  industry." 
His  remarks  on  Canada  in  this  connection  were  made 
before  the  discovery  of  oil  in  the  Arctic  Circle. 

The  calculations  on  iron  ore  reserves  are  of  much 
interest  to  Canadian  readers,  in^much  as  Mr.  Eckel 
allows  a  life  of  45  years,  at  annual  shipments  of  55 
million  tons,  to  the  ores  of  the  Lake  Superior  region. 
He  states  that  every  year  sees  a  fall  of  about  one-half 
of  one  per  cent  in  the  metallic  content  of  the  iron  ore 
used  in  the  Northern  United  States,  wherein  there  is 
conveyed  a  palpable  hint  regarding  the  leaner  ores  of 
the  Lake  Superior  region  that  lie  in  Canadian  ter- 
ritory. 

The  duration  of  the  iron-ore  deposit  of  Wabana, 
Newfoundland,  at  present  shipment  rates  of  one  mil- 
lion tons  annually  is  placed  at  4,000  years,  only  ap- 
proached by  Cuba,  which,  at  an  annual  shipment  rate 
of  two  million  tons,  is  given  a  life  of  1,500  years.  The 
iron-ore  beds  of  Newfoundland  are  stated  to  be  true 
sedimentary  beds,  and  Mr.  Eckel  criticises  as  "one  of 
the  most  persistent  of  scientific  stupidities"  that 
theory  of  their  origin  by  replacement  from  the  sur- 
face, wrongly  applied  to  the  ores  of  Lorraine,  and  also 
to  those  of  Wabana  and  Alabama.  In  each  case,  states 
Mr.  Eckel,  this  opinion  has  cost  a  lot  of  money,  "and 
in  the  case  of  Lorraine  it  has  cost  a  war." 

The  concluding  chapter  of  "The  Future  of  World 
Competition"  appraises  veiy  fairly  the  charged  posi- 
tion of  Britain  arising  from  her  dwindling  fuel  sup- 
ply, but  states  that  "in  the  Dominions  and  the  colonies 
"  overseas  there  lie  the  means  for  renewing  the  as- 
"  cendancy  of  the  Empire  as  a  whole.  It  is  overlook- 
' '  ed,  by  those  who  think  only  in  terms  of  acreage  and 
"  population,  that  in  Canada  and  in  Australia  there 
"  are  very  large  coal  supplies,  very  accessible  for 
"  water  shipment,  Avhile  in  South  Africa  and  India 
"there  are  large  but  important  deposits...  Eastern 
"  Canada  will  come  day  become  one  of  the  great  steel 
"  exporters  of  the  world. . .  " 

As  the  possessor  of  the  greatest  coal  resources  in  the 
Empire,  the  coming  industrial  importance  of  Canada  is 
very  plain  to  those  who  read  history  in  terms  of  coal 
and  iron. 

With  regard  to  the  East,  Mr.  Eckel  does  not  fear 
Japan  as  an  industrial  competitor,  because  of  that 
country's  lack  of  coal  and  iron,  but  Avith  regard  to 
China,  his  view  is  summed  up  in  the  statement  that 
the  Ilangyang  steel  works,  could  even  now,  "if  they 
had  any  surplus  for  export,  lay  down  finished  steel 
"  products  in  San  Francisco  more  cheaply  than  could 
"  any  American  steel  works."  Mr.  Eckel  sees  no 
reason  why  the  gro\vth  of  Chinese  industrialism  should 
not  be  concentrated  into  ten  years,  and  he  intimates 
his  belief  that  "the  chief  industrial  features  of  the 
"  next  two  or  three  decades  may  easily  be  the  growth 
"  of  Chinese  industrialism." 

In  his  last  chapter  the  author  discusses  the  possi- 
bility of  future  wars  which  he  considers  will  arise 
from  une([ual  national  distribution  of  important  na- 
tural resources. 

We  consider  Mr.  Eckel's  book  to  be  a  most  import- 
ant one.  and  worth  the  perusal  of  persons  interested 
in  mining  in  Canada.  The  character  of  the  work 
merits  a  review  of  unusual  length.    F.  W.  G. 
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BLOW  HOLES  IN  CASTINGS 

Before  a  meotinK  of  the  Instii'ntioii  n{  British 
Foundryraen  held  at  Sheffield  recently,  T)r.  Desch  gave 
a  scientific  explanation  of  the  causes  of  blow  holes  in 
castings  as  they  were  conceived  by  a  metallurgist,  Dr. 
Desch  stated  ihni  his  actual  experience  in  the  making 
of  castings  was  not  large,  but  that  any  addition  which 
the  metallurgist  could  bring  to  the  experience  of  the 
foundryman  would  be  of  value  in  finding  out  how  to 
avoid  blow-holes  in  actual  practice. 

Firsit  of  all  there  were  the  case,«>  where  blow-holes 
were  caused  by  the  trapping  of  air  as  the  metal  fell  into 
the  mould.  He  did  not  know  how  far  those  cases  pre- 
.sented  themselvevS  in  steel  castings,  but  in  the  case  of 
iron  they  certainly  did  occur.  The  trapping  of  air 
might  take  place  in  the  making  of  small  castings  when 
the  mould  was  being  fed  from  a  gate.  This  was  a  more 
frequent  cause  than  was  generally  supposed  in  the 
making  of  iron  ca.st;ings.  Tt  was  often  due  to  mecbani- 
cal  causes  that  they  had  blow-holes.  Some  were  due  to 
defects  in  the  moulds  due  to  the  use  of  sand  in  a  com- 
position which  was  too  wet,  or  to  the  presence  of  wet 
patches  or  to  blowing  cores.  A  good  deal  of  trouble 
was  caused  through  cores  blowing,  and  it  was  difficult 
to  remedy  them  without  altering  the  whole  design  of 
the  casting.  All  these  causes  could  be  overcome  by 
care  in  the  moulding  and  in  the  preparation  of  the 
mould.  What  he  wished  to  speak  of  more  particularly 
was  the  subjecti  of  blow-holes  due  to  gases  which  had 
originally  been  dissolved  in  the  mould  and  then  .set 
free  in  the  freezing.  That  cla.ss  of  blow-holes  seemed 
to  him  to  be  more  interesting  than  the  others,  because 
their  causes  were  rather  more  obscure.  In  the  class  of 
blow-holes  which  they  first  had,  they  could  be  remedied 
by  care  in  moulding,  but  in  the  class  of  blow-holes 
caused  by  gases  they  were  dealing  with  something  that 
occurred  in  the  steel.  When  defects  of  this  kind  did 
occur  there  was  liable  to  be  discussion  between  the 
manager  responsible  for  the  nK)ulding  of  the  castings 
and  the  man  responsible  for  the  making  of  the  steel. 
It  was  just  as  well  to  look  into  the  possible  causes  to 
see  who  was  more  likely  to  be  responsible.  They  must 
look  into  the  way  that  gases  dissolved  in  molten  metal, 
becauses  owing  to  the  peculiar  behaviour  of  those  gases 
conditions  arose  which  gave  rise  to  the  formation  of 
blow-holes  when  they  might  not  otherwise  be  expected. 
They  all  got  their  idea  of  the  behaviour  of  liquids  to- 
wards gases  by  their  experience  of  water.  If  they 
heated  up  water  to  boiling  point  they  knew  that  it 
gave  off  a  quantity  of  fine  bubbles,  but  work  that  had 
been  done  showed  that  in  this  respect  it  was  watei-  that 
was  abnormal  and  not  the  metals.  Nearly  all  gases 
dissolved  in  liquids  more  readily  as  the  temperature 
rose.  Water  was  the  exception,  as  it  dissolved  less  gas 
as  the  temperature  rose.  Gas  would  dissolve  both  in 
liquid  and  solid  metals  and  in  both  eases  the  solubility' 
increased  as  the  temperature  rose.  Liquid  metal  dis- 
solved very  much  more  gas  than  did  the  solid  metal. 
In  all  liquids  there  was  a  comparatively  gradual  in- 
crease of  solubility,  but  when  they  were  cooled  down  to 
freezing  point  the  quantity  of  gas  they  could  hold  was 
decreased  very  rapidly.  After  it  became  solid  a  smaller 
(piantity  still  remained. 

The  speaker  went  on  to  illustrate  his  point  by  giving 
examples  of  tests  that  had  been  made.  Copper  to  tihe 
weight  ot  2y^  lbs.  was  heated  in  contact  with  sulphur- 
ous acid,  and  then  allowed  to  cool.  At  freezing  that 
copptM-  wo\ild  give  out  1 .4.'^0  cub.  cent,  of  gas.    If  the 


gas  were  hydrogen  and  the  metal  copper,  the  ga.s  would 
only  be  about  one-hundredth  part  of  that.  Iron  would 
give  off  130  cub.  cent,  of  hydrogen.  They  could,  there- 
fore, see  what  might  happen  in  .some  other  cases.  Tak- 
ing the  case  of  silver  he  j(aid  that  when  it  w&s  melted 
it  absorbed  oxygen  very  rapidly.  When  silver  was 
being  melted  and  cast  into  the  ignot  they  would  see 
that  a  cover  was  put  on  the  top  to  prevent  it  from  spit- 
ting. They  would  .see  the  top  of  the  ingot  rising  at  one 
stage  when  the  metal  was  nearly  solid  and  a  workman 
beat  down  the  top.  If  he  struck  too  .soon  he  would 
find  the  liquid  metal  spring  up  into  the  air.  That  was 
the  release  of  the  oxygen.  If  they  examined  blow-holes 
in  eastings  not  caused  by  the  action  of  steam  or  air 
they  would  find  inside  the  blow-hole  no  sign  of  oxida- 
tion. Hydrogen  and  carbon  monoxide  were  the  two 
gases  u.sually  present.  When  the  metal  began  to  freeze 
they  had  crystallisation  which  began  from  the  side  of 
the  mould.  These  crystallites  contained  a  .small  quan- 
tity of  hydrogen  and  carbon  monoxide.  The  rest  of  the 
gas  had  to  be  given  off  or  absorbed  in  the  process  of 
freezings  If  there  was  a  way  out  it  would  rise  and 
come  out  at  the  top  of  the  mould.  If  it  did  not  come 
out,  bubbles  of  gas  might  be  trapped  between  the  grow- 
ing crystallites,  and  in  that  gas  they  had  blow-holes. 
Each  of  the  bubbles  of  gas  that  remained  was  a  blow- 
hole. The  gas  could  not  be  held  in  solution  and  it 
could  not  escape. 

Discussing  the  influence  of  pressure.  Dr.  Desch  said 
that  if  they  increased  the  pres.sure  of  gas  which  was 
in  contact  with  the  liquid  the  liquid  dissolved  more  of 
the  gas  under  higher  pressure.  One  knew  that  very 
well  in  the  case  of  aerated  water.  Carbonic-acid  gas 
if  pumped  into  water  b.v  applying  high  pres.sure  was 
dissolved.  It  was  impossible  to  see  the  gas  in  a  fidl 
bottle  of  soda-water.  If  the  pressure  was  relea.sed  by 
taking  out  the  stopper  the  gas  came  out.  By  doubling 
the  pressure  they  doubled  the  (|uantity  of  gas  that 
could  be  held.  In  the  case  of  metals  that  did  not  hold, 
the  amount  of  gas  that  could  be  dissolved  was  propor- 
tional not  to  the  pressure,  but  to  the  .square  root  of  the 
pressure.  Although  the  change  with  pressure  was  not 
so  great  as  with  water  and  carbonic-acid  gas  there  was 
a  change  in  that  direction,  and  that  was  why  some  of 
the  blow-holes  were  trapped  in  the  lower  part  of  the 
ingot  before  the  whole  was  solid.  It  might  well  be 
that  after  freezing  had  taken  place  higher  up  there 
might  be  quite  considerable  internal  pressure,  and  in 
that  case  gas,  although  present,  might  not  come  out  of 
the  solution.  In  that  case  they  might  fail  to  get  blow- 
holes, although  the  quantity  of  gas  was  large  enough 
to  cause  blow-holes  had  the  pres.sure  been  low.  In  the 
upper  part  of  the  casting  they  might  get  blow-holes 
provided  the  gas  was  not  able  to  escape  through  the 
head.  Mr.  Hrearley,  in  his  experiments  with  wax  ingots. 
I'.ad  clearly  illustrated  this. 

Discussing  the  blow-holes  that  occurred  in  the  fur- 
nace, Dr.  Desch  said  that  in  the  open-hearth  furnace 
they  had  gases  that  contained  oxides  of  carbon,  also 
hydrogen  and  water  vapour — hydrogen  coming  from 
the  water  vapcuir.  There  were  a  series  of  reactions 
going  on  in  the  bath,  aiul  these  reactions  were  not  over 
when  the  metal  was  tapped.  In  these  reactions  they 
had  carbonic-acid  gas  reacting  with  the  iron  to  form 
carbon  monoxide.  As  long  as  there  were  any  oxides 
present  in  the  steel,  reactions  woidd  go  on  and  they 
changed  with  the  temperature.  The  moiv  iron  oxide 
they  had  the  more  carbiui  monoxide  there  was.  Carbon 
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monoxide  was  very  soluble  iu  the  molten  steel.  Most 
of  the  earbou  monoxide  they  had  there  depended  on 
the  amount  of  oxide  in  the  molten  steel.  If  they  took 
away  the  oxygen  they  reduced  the  quantity  of  carbon 
monoxide,  and  if  they  gave  the  metal  time  the  carbon 
monoxide  tliat  had  been  set  free  could  escape.  To  geti 
rid  of  the  gas  in  steel  it  was  essential  to  remove  the 
oxide.  If  they  got  rid  of  the  oxide  completely  there 
would  lit'  little  fear  of  trouble  from  gases.  The  same 
thing  held  good  very  largely  in  regard  t)o  hydrogen.  It 
must  not  be  forgotten  that  reactions  might  go  on  after 
the  deoxidiser  had  been  added.  De-oxidisation  was  not 
instantaneous.  It  was  not  possible,  so  far  as  he  knew, 
to  kill  steel  by  any  instantianeous  process.  Time  was 
alwavs  required.  There  was  the  danger  that  the  de- 
oxidisation  jjrocess  might  be  held  up  and  they  might 
pour  the  metal  into  the  mould  and  then  the  reaction 
t'hat  had  been  suspended  might  start  again,  and  there 
would  .still  be  carbon  monoxide  coming  off.  One  rea- 
son for  that  must  be  that  the  giving  off  of  the  gas  must 
always  be  rather  slow.  Tlicy  knew  that  if  they  took 
a  bottle  of  soda  water  and  released  the  pressure  on 
the  gas  it  did  not  come  off  instantaneously.  It  took 
some  time  to  escape.  The  skill  in  making  soda  water 
seemed  to  depend  largely  on  controlling  that  escape. 
When  water  held  more  gas  in  solution  than  corres- 
ponded with  the  temperature  and  the  pressure  it  was 
said  to  be  supersaturated.  Steel  could  remain  super- 
saturated with  carbon  monoxide  for  some  little  time. 
A  small  quantity  of  gas  in  contact  with  the  metal  would 
break  up  a  supersaturated  solution. 

If  they  took  silver,  which  would  dissolve  a  very 
large  quantity  of  oxygen  it  would  give  that  oxygen  out 
in  spitting  as  it  solidified.  If  they  took  an  alloy  of 
silver  and  gold  they  would  find  that  it  would  dissolve 
very  much  less  oxygen.  As  the  quantity  of  gold  in- 
creased they  would  find  that  the  quantity  of  gas  evol- 
ved decreased  until  the  alloy  would  not  spit  at  all. 
They  would  expect  that  alloying  metals  with  steel 
would  produce  the  same  result.  That  was  generally 
the  effect  though  not  always  the  case.  Carbon  mon- 
oxide was  more  soluble  in  the  liquid  steel  than  carbon 
di-oxide.  As  the  metals  were  cooling  down  the  reactions 
were  going  on.  and  it  might  be  that  the  carbon  dioxide 
coming  into  contact  with  the  iron  might  form  carbon 
monoxide.  These  are  Tuorely  a  few  facts  connected 
with  the  formation  of  l)l()w-holes.  It  seemed  that  the 
question  of  solubility  of  gases  in  metals  mainly  affected 
the  formation  of  blow-holes. 

In  the  disc\ission  that  followed.  Dr.  W.  II.  Hatfield 
asked  Dr.  Desch  whether  it  were  not  a  fact  that  sound 
steel,  if  carefully  examined,  was  found  to  contain  more 
gas  than  blown  steel.  He  believed  that  it  was  an  estab- 
lished fact  that  if  silicon,  manganese  or  aluminum  were 
added  under  |)roper  conditions  it  made  the  .steel  capable 
of  containing  in  a  solid  state  the  gas  which  would  otliei  - 
wise  come  off.  Dr.  Desch  said  he  agreed  that  the  quan 
tity  of  gas  that  could  be  extracted  from  .solid  steel  bore 
no  relation  to  the  soundness  of  the  steel.  The  un- 
soiuidness  was  not  caused  by  the  gas  dissolved  in  the 
solid  metal,  but  by  the  amount  of  gas  not  dissolved.  As 
tio  the  effect  of  alnminiim  on  the  solubility  of  gas  in 
the  solid  metal,  he  had  not  ventured  before  to  express 
an  opinion  on  that,  but  did  not  think  it  could  greatly 
increase  the  solubility. 


HEALTH  CONDITIONS  IN  UNITED  STATES 
FOUNDRIES. 

The  comprehensive  studj^  of  the  health  conditions 
prevailing  iu  the  brass  and  iron  foundries  of  New 
Jersey  and  New  York,  which  was  begun  six  months 
ago  by  the  U.  S.  Public  Health  Service,  is  drawing  to 
a  close,  with  results  that  are  said  to  be  extremely  in- 
teresting and  valuable. 

"The  Commissioner  of  Labor  of  New  Jersey,"  says 
Surgeon  General  Cumming,  of  the  Public  Health  Serv- 
ice, "realizing  the  need  for  scientific  information  on 
health  hazards  in  the  foundry  trades,  asked  the  Serv- 
ice some  months  ago  to  send  specialists  to  study  the 
trade  processes  and  working  conditions  obtaining  in 
the  brass  and  iron  foundries  so  that  it  might  advise 
him  Avisely  in  regard  to  any  regulations  governing 
these  hazai'ds  that  might  be  proposed.  His  request  was 
seconded  by  the  plant  managers,  who  cooperated  en- 
thusiastically in  the  study. 

"In  the  foundries,  as  in  other  branches  of  industry, 
the  health  of  the  workers  is  of  course  of  the  first  im- 
portant, from  both  a  humane  and  a  business  point  oF 
view.  Ill  health  causes  sickness,  absenteeism,  accidents 
and  loss  of  trained  men,  all  of  which  result  in  decreased 
efficiency  and  reduced  output  for  the.  plant,  causing 
physical  and  economic  losses  to  both  men  and  owners. 

"The  Service  gladly  accepted  the  invitation  and  sent 
industrial  engineers  to  analyse  the  plant  processes  and 
working  conditions  and  industrial  physicians  to  make 
physical  examinations  of  the  men,  thus  ascertaining 
whether  working  conditions  existed  that  might  be  ex- 
pected to  react  adversely  on  the  health  of  the  workmen 
and  also  what  physical  defects  or  ailments  were  actually 
afflicting  the  men.  Knowledge  of  the.se  data  were  of 
course  essential  as  a  basis  for  an  attempt  to  evaluate 
the  actual  occupational  heat  hazards. 

"The  chief  hazards  of  foundry  work  are  those  as- 
sociated with  production  processes,  that  is  of  high  heat 
temperatures,  which  are  essential  in  parts  of  the  plants: 
of  smoke,  gas,  and  fumes,  which  are  evolved  in  sundry 
phases  of  the  work ;  and  of  dust,  liable  to  be  noxious, 
which  is  produced  abundantly  in  the  sandblast,  tum- 
bling, and  grinding  rooms,  where  castings  are  reduced 
to  final  form. 

"To  these  hazards  are  added  those  due  to  poor  plant 
architecture,  inadequate  or  unsanitary  personal  serv- 
ice facilities,  and  unhygienic  conditions  resulting  from 
inadequate  lighting  and  lack  of  attention  to  cleanli- 
ness in  workrooms,  windows,  globes,  and  similar  essen- 
tials. 

"All  of  these  hazards  were  studied  closely  and  tent- 
ative pi-otective  regulations  were  devised.  Chief  at- 
tention, however,  was  given  to  the  fumes  and  the  dust, 
which  were  believed  to  be  the  factors  most  likely  to 
cause  trouble.  The  investigation  made  of  the  sand- 
blast process  and  its  effects  was  probably  the  most 
complete  ever  made. 

"All  the  data  have  not  yet  been  assembled;  but 
tentative  conclusions  indicate  that  industrial  hygiene 
can  no  longer  be  considered  merely  as  a  matter  of 
sanitation  but  must  be  widened  to  include  fundamental 
factors  associated  with  plant  processes  and  the  mat- 
erials used  therein. 

A  flattering  result  of  the  work  has  been  the  cheerful 
reception  by  the  plants  of  the  recommendations  of  the 
Service  in  regard  to  the  eliminating  of  the  hazards 
found. 
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A  N  ew  Type  of  Controllmg-Valve  for  Supplying  Air  and 
Gas  Mixtures  to  Open-Hearth  Furnaces 

Secures  Proper  Mixing  of  Air  and  Ga^,  Resulting  in 
Marked  Fuel  Economy,  and  Greater  Regenerative 
Efficiency. 
P,v  W.  11.  WJIARTON* 


Prosont;  day  conditiorLs  are  compelliiifr  all  indus- 
trial plants  to  srivo  strict  attention  to  the  questions 
of  economy  and  efficiency.  More  especially  does  this 
apply  to  our  large  steel  plants  in  which  tremendous 
amounts  must  be  continuously  handled  and  enormous 
quantities  of  fuel  of  various  kinds  consumed  in  pro- 
duction and  conversion  of  this  material.  During  the 
last  fifteen  years  excellent  prograss  along  t/iese  lines 
has  been  made  in  all  steel  plants,  and  while  the  re- 
sults achieved  might  with  .iufrtification  be  regarded  as 
very  satisfactory,  there  still  remain  many  directions 
in  which  improvement«i  might  be  accomplished. 

There  is  one  branch  of  our  large  steel  industries 
which  has,  from  a  fuel  economy  point  of  view,  re- 
mained almost  aiti  a  standstill  and  is  tO"day  in  but  a 
slightly  better  position  than  when  the  open-hearth 
method  of  melting  steel  was  fir.st  introduced  by  Sie- 
mens and  Mai'tin.  This  fact  is  the  more  remarkable  in 
the  light  of  advancement  made  in  almost  every  other 
branch  of  the  steel  indust^v^ 

Tt  is  unnecessary  to  dwell  in  detail  on  the  almost 
revolutionary  changes  that  have  been  made  during  re- 
cent years  in  the  coke-oven  and  blast-furnace  prac- 
tices, the  very  importance  of  which  has  compelled 
every  steel  man  to  familiarize  himself  with  the  de- 


fumace  *?hould  be  built  apart  from  the  rest  with  facil- 
ities and  space  to  allow  of  the  carrying  out  of  exper- 
iments in  the  improvement  of  the  ports  of  open-hearth 
furnaces,  the  use  of  removable  slag  pockets  and  the 
volume  control  of  the  air-supply.  While  each  of  these 
features  demands  careful  and  immediate  consideration, 
it  is  upon  the  last  that  the  greatest  efforts  should  be 
concentrated.  Ver>'  few  of  our  furnace  installations 
achieve  anything  near  perfect  combustion,  in  fact  few 
exist  that  are  using  less  than  50%  excess  air.  Some 
idea  of  the  loss  of  heat  units  incurred  may  be  obtained 
by  a  brief  consideration  of  this  point; 

1  lb.  of  coal  forms  roughly  4.34  lbs  of  gas.  This 
amount  of  gas  requires  4.86  Wys  of  air  to  form  com- 
plete combustion. 

Heat  units  (B.T.U.'s)  in  1  lb.  of  coal  =  12,500. 
Heat  Units  consumed  in  heating  necessary  air  to 
temperature  of  melting  furnace: 

4.86  X  3,000  X  .25  =  3.640  =  29.1%. 
Heat  Units  (B.T.U.'s)  consumed  when  using  50'/f 
excess  air:  729  X  3,000  X  .25  =  5.470  =  43.7%, 
a  difference  representing  a  loss  of  14.6%. 

Now  consider  this  loss  in  connection  with  the  pro- 
duction of  a  50-ton  heat  of  steel.  Under  moderate 
furnace  conditions,  the  consumption  of    coal  ranges 


tails.  The  methods  of  rolling  and  handling  large  anywhere  from  500  to  700  pounds  per  ton  of  steel 
quantities  of  steel  have  advanced  by  leaps  and  bounds  made.  Assume  an  average  of  600  lbs.  Therefore  the 
as  also  have  the  technical  considerations  involved  in    loss  on  one  heat  of  50  tons 


the  manufacture  and  ph.ysical  treatment  of  the  ma- 
terial until  a  high  state  of  efficiency  and  economy 
has  been  achieved,  and  yet,  in  the  mid.st  of  all  this 
advancement  the  fuel  economy  and  efficiency  of  the 
open-hearth  furnace  has  practically  remained  at  a 
standstill.  Some  advancements  have  certainly  been 
made  in  the  preparation  and  production  of  gaseous 
fuel,  but  t.he  actual  consumption  of  these  fuels  after 


14.6  X  600  X  50 


100 


=  4.380  lbs. 


Annual  loss  on  each  50  ton  furnace  producing  16 
heats  per  week: 

16  X  52  X  4.380  =  3,744,160  lbs. 
Now  consider  the  cause  of  this  loss;  imperfect  com- 
bustion, due  to  inadequate  control  of  the  incoming 
preparation  is  as  wasteful  as  ever.    This  regrettable    gases,  and  the  u.se  of  furnace  ports  combined  with  in- 


condition  is  probably  due  to  .several  underlyinsr  causes. 
Po.ssibly  one  of  the  reasons  is  that  attention  has  been 
wholly  concentrated  on  the  metallurgical  problems  of 
open  earth  practice  and  not  without  excellent  re- 


correct  draft  arrangement  which  prevent,  or  at  least 
do  nothing  to  assist  the  proper  mixing  of  the  air  and 
the  gas. 

The  usual  practice  is  to  deliver  the  air  and  gas  to 


suits.    Possibly  the  chief  reason  has  been  the  lack  of    o^^"  '"^d  of  the  furnace  by  separate  flues,  the  air  flue 


co-operation  between  the  engineers  designing  open- 
hearth  furnaces  and  their  accessories,  and  the  open- 
hearth  superintendents  and  others,  in  charge  of  the 
actual  operation  of  the  furnaces,  with  the  result  that 


being  directly  over  the  gas  flue.  This  arrangement 
is  adopted  with  the  idea  that  the  difference  in  spec- 
ific gravity  will  cause  the  mixhig  of  the  two.  Thi> 
result  might  be  achieved  were  it  not  for  the  counter- 


each  ha.s  pur.sued  his  own  course,  regardless  of.  or  acting  influences  produced  by  the  manner  in  which 

oblivious  to  the  opinions  and  ideas  of  the  other.  the  air  and  the  gas  are  brought  to  this  point. 

Tt  is  pleasing  to  note,  however,  that  during  the  past  The   gas   is   delivered    from   the    pro<lucers   at  a 

few  .vears  these  prejudices  have  to  some  extent  been  pressure  of  approximately  1"  "W.  G.      The  delivery 

overcome,  a  different  attitude  being  demanded  towards  the  air  is  solely  dependent  upon  the  amount  of  the 

this  question  by  the  fuel  stringency  of  recent  years,  -stack   draft,   which  must   be   maintained  sufficiently 

As  an  illustration  of  this  change  of  attitude,  may  be  to  draw  the   air  tlirough   the   valves  checker 

cited  the  recommendation  pa.ssed  at  a  recent  meeting  chambers  and  flues.    This  draft  pres.sure  continues  to 


of  the  Open-Hearth  Commititee  of  the  Carnegie  Steel 
Company,  one  of  which   was  to  the  effect   that  a 


•  Consulting  Engineer  for  Steel  jNlill  Equipment. 
C^^nad  ian-Allis-Chalmers,  Ltd.,  Toronto. 


exert  its  influence  on  both  gas  and  air  after  the  en- 
trance to  the  furnace  is  reached,  tending  to  draw 
them  along  in  a  siraight  line  at  a  high  velocity,  thus 
preventing  proper  mixing.  In  order  to  o%^ercome  this 
counteracting  influence,  it  is  necessan-  to  deliver  tlv 
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lucoiiiiii;,'  iiir  and  iius  \o  llic  ftirnacc  «!t)trance  al  ap- 
|)i()xiiiiat<'ly  (he  same  pressure.  The  draft  pressure 
eould  then  be  reduced  until  there  is  only  sufficient 
to  carry  away  the  waMc,  ^ancs  and  attain  a  desirable 
flame-speed  tlirou«rh  the  furnace.  By  this  arranr,'e- 
ment  of  forcing  the  air  tlirough  the  checker  chambers 
better  regenerating  efficiency  could  be  obtained  and 
the  present  limitations  in  the  design  of  regenerative 
(•)iambers  removed. 

The  difficulty  of  achieving  this  condition  has  been 
overconie  by  an  ingenious  arrangement  in  the  form  of 
a  reversing  valve  combined  with  air-pressure  and  vol- 
ume-eont rolling  mechanism,  for  which  applications  for 
patent  have  recently  been  filled  by  W.  H.  Wharton, 
Consulting  Engineer  on  steel  plant  equipment  for 
Canadian  Allis-Chalmers.  Limited,  Toronto. 

A  description  of  this  valve,  the  method  of  operating 
together  with  illustration  are  given  belovf: 

Figure  1  is  a  plan  of  the  complete  valve  and  mech- 
anism, one-half  of  the  plan  being  shown  in  horizontal 
section,  the  whole  plan  being  symmetrical  about  the 
centre  line. 

Figure  2  is  an  elevation  of  same  with  a  portion  of 
the  air  c/iaraber  cover  removed,  showing  the  inside 
of  the  air  chamber  and  the  air-regulating  mechanism 
contained  therein. 

'Figure  3  is  an  end  elevation  of  half  the  valve  with 
section  through  air  chamber. 

The  valve  chamber  "A"  consists  of  an  arrangement 
of  ca.st  ])lates  or  other  suitable  construction,  the  same 
being  brick  lined  as  to  walls  and  roofing;  the  whole 
for  the  ]iuri)ose  of  covering  and  .separating  the  three 
different  flues  "B",  "C"  and  "D",  two  of  which, 
i.  e.  "B"  and  "C"  lead  in  opposite  directions  to  the 
two  regenerative  chambers  situated  one  at  either  end 
of  it/ie  furnace,  the  third  flue  "D"  being  connected 
to  the  chimney  stack.  These  flues  are  separated  by 
the  partitions  "E",  "F"  and  "G",  the  partition 
"E"  being  made  of  a  combination  of  brickwork  and 
steel.  The  partitions  "F'"  and  "G"  are  hollow  cast- 
sections  filled  with  water.  Each  of  these  partitions 
"F"  and  "G"  are  constructed  in  such  manner  a-s 
to  provide  a  seat  for  the  valve  when  closed  and  to 
provide  an  opening  for  the  ea-s.v  passage  of  hot  gases 
to  the  stack  when  the  valve  is  open.  Across  this 
opening,  pa-ss  four  bent,  hollow,  tubes  "H"  all  meet- 
ing in  the  centre  of  tjie  opening,  forming  a  hollow  boss 
"J"  which  supports  and  connects  the  hollow  shaft 
"K"  to  the  four  conneetdng  tubes  or  arms  "H". 
This  hollow  .shaft  "K"  formis  the  valve  stem  upon 
which  is  supported  part  of  t.iie  w'eight  of  the  valv»> 
"N"  and  upon  which  the  valve  moves  to  and  fro 
as  operated.  Another  function  of  the  hollow  shaft 
"K"  is  to  provide  a  means  of  conveying  cooling  water 
to  the  respective  partitions  "F"  and  "G"  from  whicli 
the  water  pa.sses  out  by  means  of  pipe  "M",  provided 
in  a  suitable  location  for  that  purpase. 

Th(>  valve  l)ody  "N"  is  made  of  cast  iron,  steel  or 
other  siiital)Ie  material,  suitably  designed  in  order 
to  impede  the  velocity  of  the  air  as  little  as  post^ible. 
at  the  same  time  to  offer  the  maximum  .surface  pos- 
sible to  the  cooling  influence  of  the  passing  air.  From 
the  valve  body  "N"  there  is  an  extension  tube  "O" 
for  the  jinrpasc  of  conveying  and  conducting  the 
passage  of  the  air  chamber  "P"  1hrou'-'i  the  valve 
into  the  respective  flues  "B"  and  "C".    The  tube 


"O"  Ls  contiected  by  a  hollow  piston  ro<l  "Q"  to  the 
piston  "R"'  which  is  operated  back  and  forth  in  cyl- 
inder "W  by  air  or  .steam  prc^ure. 

The  air-regidating  device  consists  of  two  circular 
cones  or  valves  "S"  and  "T"  .siaitably  connected  and 
operated  by  the  small  piston  "U"  and  connected 
thereto  by  the  piston  rwl  "V".  On  this  piston  rofl 
"V"  is  fixed  an  adjusting  wheel  "Y"  for  the  pur- 
pose of  ad.ju.sting  the  length  of  travel  of  the  air-reg- 
nlating  cones  "S"  and  "T". 

The  operation  of  the  valve  is  as  follow.s: — 
Air  is  supplied  at  the  required  pressure  to  the  air 
chambers  "P".  Water  supply  is  connected  to  the 
ends  of  the  hollow  shfts  "K".  Air  or  steam  pressure 
is  admitted  ito  opposite  ends  of  the  two  cylinders 
"W",  causing  one  of  the  valve  bodies  to  be  puisned 
forward  into  its  respective '  valve  seat  and  opening, 
at  the  same  time  admitting  the  air  to  the  end  of  th^ 
tube  "0"  from  the  air  chamber  "P".  At  the  same 
time,  the  pressure  is  admitted  to  the  small  cylinder 
"X"  which  operates  .small  pi.ston  "TJ",  thus  pushin" 
fonvard  the  two  cones  "S"  and  "T"  to  the  required 
position,  as  determined  by  the  setting  of  the  adjust- 
ment wheel  "Y".  The  reverse  of  these  different  op- 
erations U  meanwiiile  taking  place  on  the  other  valve 
mechanism. 

The  exhaust  pipes  connected  to  each  end  of  the  two 
cylinders  "W"  are  provided  with  a  suitable  cu.shion- 
ing  arrangement  to  prevent  .shock  at  the  end  of  each 
stroke. 


FATIGUE  AND  INEFFICIENCY  IN  THE  IRON  AND 
STEEL  INDUSTRIES  IN  GREAT  BRITAIN. 

No.  5  of  the  Reports  of  the  Industrial  Fatigue  Re- 
search Board  in  Great  Britain,  from  the  pen  of  Dr.  H. 
M.  Vernon,  Medical  Investigator  of  the  Board,  has 
recently  been  issued,  and  a  summary  of  his  conclu- 
sions follows: 

Tn  certain  districts  many  of  the  men  employed  in  the 
iron  and  steel  industry  were,  until  recently,  working 
12-hour  shifts,  whilst  in  other  districts  they  were  on 
8-hour  shifts,  but  in  the  spring  of  1919  the  longer  shifts 
were  almost  completiely  abolished.  It  was  thought  to 
be  of  interest  to  determine,  so  far  as  possible,  the  ef- 
fects of  this  considerable  .shortening  of  hours  upon  the 
fatigue  exi)erienced  by  the  workers,  and  upon  their 
output.  Such  an  enquiry  necessarily  implied  frequent 
comparisons  of  the  relative  degrees  of  efficiency  of  the 
plant  laid  down  in  different  works,  for  in  many  cases 
it  Avas  found  that  the  more  efficient  the  plant  the  less 
fatigue  of  the  workers  employed  in  running  it.  In 
other  words,  human  efficiency  was  found  to  be  so 
closely  bound  up  with  mechanical  efficiency  that  Dr. 
Vernon  fre(|uently  found  it  imposysible  to  separate  them, 
and  to  confine  himself  to  the  main  object  of  this  re- 
port, viz.,  a  study  of  human  efficiency  and  fatigue.  In 
the  course  of  his  investigations,  he  visited  a  number  of 
iron  and  steel  works  in  five  districts,  viz..  South  Wales 
and  ^Monmouthshire.  Scotland  (Lanarkshire  and  Ayr- 
shire). Lincolnshire  (Frodingham'i,  the  north-east  coast 
of  Yorkshire  (in  and  around  Middlesborough),  and 
Sheffield.  A  few  of  the  works  visited  were  iron  works 
only,  and  a  large  number  were  steel  works  only,  but. 
the  greatest  jn-oportion  of  all  were  combined  iron  and 
steel  Avorks. 

The  iollowing  is  a  summary  of  Dr.  \'ernon's  general 
conclusions :— The  investigations  made  in  the  three 
main  branches  of  the  iron  and  steel  industry,  viz.,  the 


F..l,ni;.ry.  1921 


IRON   AND   STEEL   OP  CANADA 


21 


()i-()(lia'ti()ii  of  pig  iron,  the  production  oi'  sIitI,  and  tiie 
rollinjr  of  steel,  all  point  to  the  same  conclusions.  They 
siiow  that  in  each  brancli  there  are  tremendous  varia- 
tions in  the  efficiency  of  the  plant  employed  in  differ- 
ent works,  and  in  tlu'  efficiency  in  which  hiiiiian  labour 
is  utilised.  They  show  that  it  takes  four  to  eight  times 
more  men  to  charge  blastfurnaces  by  hand  than  by 
machine;  that  in  the  most  efficient  open-hearth  fur- 
naces tihe  charges  worked  per  week  are  two  to  three 
times  more  numerous  than  in  the  least  efficient,  and 
they  suggest  that  the  efficiency  in  rolling  mills  varies 
in  similar  proportion.  Coupled  with  the  differences  of 
mechanical  efficiency,  we  find  that  the  fatigue  of  the 
worker  oftien  varies  in  inverse  relation.  The  barrow- 
men  who  hand  charge  blastfurnaces  have  a  very  heavy 
job  compared  with  the  men  who  charge  these  furnaces 
mechanically;  the  steel  melters  who  hand-charge  their 
open-hearth  furnaces  have  about  twice  a-s  much  heavy 
work  as  those  employed  on  macliinc-charged  furnaces; 
wliilst  the  rolling  mill  men,  who  have  to  control  the 
passage  of  the  red  ho'ti  steel  through  the  mills  by  hand, 
mu5?t  have  more  than  twice  as  much  heavy  work  as 
those  who  control  it  by  machinery. 

We  have  seen  that  a  reduction  in  the  length  of  shift 
from  12  hours  to  8  hours  leads  to  very  little  increase 
of  hourly  ontput,  either  from  the  blastfurnaces,  the 
open-hearth  furnaces,  or  the  rolling  mills.  Though  the 
men  employed  were  mos-tly  on  a  piecework  basis,  and 
had  to  suffer  a  considerable  loss  of  wages  when  the 
hours  were  reduced,  they  seemed  to  be  unable,  of  their 
own  initiative,  to  increase  their  output  by  any  consider- 
able extent,  and  thereby  ito  make  up  for  their  loss. 
However,  a  great  improvement  of  output  does  appear 
possible  if  the  employei-s  and  the  men  co-operate  thor- 
oughly to  that  end.  An  instance  has  recently  been 
described,  in  which  the  interest  of  the  men  in  their 
work  was  -stimulated  by  the  formation  of  a  men's 
society.  Lectures  relat'ivc  to  steel  production  were 
given  by  worknu'u  and  by  managers,  new  methods  of 
working  were  suggested  and  di.scussed,  and  if,  after 
due  trial,  they  were  found  to  be  of  practical  value, 
they  were  permanently  adojjted.  In  consequence  of 
these  improvements,  and  of  the  extra  keeness  of  the 
men  in  working  the  furnaces,  the  output  of  the  hand- 
charged  furnaces  gradually  increased  to  about  70  per 
cent,  above  its  previous  value.  This  striking  result,  be 
it  noted,  was  achieved  without  any  substantial  alter- 
ations of  plant  whatever.  Moreover,  the  easting  of  the 
steel  was  so  much  improved  that  the  net  final  yield  of 
saleable  steel  was  raised  some  80  per  cent,  above  the 
old  level. 

Substantial  iMi|ir(i\fimMit>  nf  |iliint  must  necessarily 
depend  on  the  managcmenti,  and  nothing  was  more 
Ntriking  than  to  compare  the  efficiency  of  the  plant 
fmf)loyed  in  various  districts  of  Great  Britain.  One 
district  was  greatly  ahead  of  others  in  one  respect, 
anfl  another  in  another.  In  one  distJriot  the  capacity  of 
the  blastfurnaces  was  only  a-fifth  as  great  as  in  an- 
Dtlier  district — [)artly,  it  is  true,  because  of  the  lack  of 
cooking  coal — and  none  of  these  small  furnaces  were 
mechanically  charged,  though  .some  of  the  larger  ones 
in  the  other  dist^rict  were  .so  charged.  It  .seems  prol)- 
able  that  if  all  the  iron  and  steel  works  in  the  country 
adopted  the  most  efficient  methods,  they  could,  on  an 
average,  improve  their  output  by  something  between 
.")0  and  100  per  cent,  in  nthci-  words,  they  could  en- 
able their  employees  to  earn  more  in  eight-hour  shifts 
than  they  had  previously  done  in  twelve-hour  shifts. 
It  is  not  tij  be  expee'tled  that  sui-h  an  iin pro venicn l  of 


efficiency  can  be  brought  about  in  a  few  months,  or 
even  in  a  few  years.  On  the  other  hand,  it  does  seem 
to  be  an  economic  proposition  to  demolish  all  the  small 
hand-charged  open-hearth  furnaces  as  quickly  as  pos- 
sible, and  replace  them  by  the  large  machine-charged 
furnaces.  It  would  usually  pay  to  replace  old-fash- 
ioned rolling  mill  planti  with  modern  machinery,  and 
almost  invariably  pay  to  put  down  more  soaking  pits, 
so  as  to  enable  the  mills  to  be  fed  with  a  continuous 
supply  of  ingots.  It  is  suggested  that  a  technical  in- 
(luiry  into  these  proposed  changes  by  a  competenf  body 
of  practical  men  is  well  worth  consideration. 

A  lack  of  foresight  and  combination  was  sometimes 
apparent.  In  one  district,  dotted  about  in  numerous 
localities  with  iron  works  and  with  steel  works,  it  is 
very  exceptional  for  the  works  to  be  in  proximity,  so 
it  is  impossible  for  them  to  send  the  molten  iron  direct 
from  the  blastfurnaces  to  the  steel  furnaces.  On  tihe 
other  hand,  in  other  districts  it  is  the  rule  to  inin  the 
iron  and  steel  works  in  combination,  and  there  can  be 
no  doubt  tha'tl  this  is  by  far  the  most  efficient  method. 
Then,  again,  very  few  works  seemed  to  have  laid  down 
their  plant  in  correct  proportions.  In  only  one  works 
did  the  blastfurnaces  produce  slightly  more  iron  than 
was  required  for  the  steel  furnaces,  the  steel  furnaces 
produce  .slightly  more  steel  than  was  required  for  tihe 
rolling  mills,  and  the  soaking  pits  supply  sufficient 
ingots  to  keep  the  mills  running  with  practically  no 
delays  whatever,  other  than  from  unavoidable  causes, 
such  as  breakdoA^Tis  of  machinery.  Yet  this  system  is 
the  ideal  one  if  tirue  efficiency  is  aimed  at,  for  any  sur- 
plus production  of  iron  or  of  steel  can  easily  find  a 
market  elsewhere. 

To  turn  to  another  matter,  there  is  a  curious  lack  of 
provision  for  the  comfort  of  the  men  on  the  part  of 
some  of  the  employers.  The  blastfurnace  barrow-men 
are  working  night  and  day  in  the  open,  shovelling  ore 
and  eoke  into  barrows  and  vv^heeling  the  barrows  to 
the  furnace  hoist,  yet  at  the  great  majority  of  iron 
works  they  have  no  cover  whatever.  Again,  in  many 
steel  melting  .shops  thei'e  were  no  proper  seats  provided 
for  the  men,  and  they  had  to  shift  as  best  they  could, 
though  they  are  usually  resting  for  quite  half  the  time 
they  are  on  duty.  At  one  works,  and  one  works  only, 
the  gas  producer  men  were  provided  with  similar  .shel- 
ters, which  had  in  addition  a  small  stove  in  cold 
weather.  Dr.  Vernon  never  saw  shelters  provided  for 
iron  puddlers,  though  tlhe.v  badly  need  them  owing  to 
the  intermittent  character  of  their  work. 

In  one  respect  the  men  are  more  at  fault  than  the 
employers.  Several  important  groups  of  men,  such  as 
the  steel  melters,  the  iron  puddlers.  and  the  crucible 
steel  men,  often  have  to  perform  such  hot  and  heav.v 
work  that  they  stream  with  perspiration,  and  their 
shirts  may  get  Avet  through  ;  yet  iti  is  the  exception,  and 
not  the  rule,  fat  the  men  to  keep  a  spare  shirt,  and 
change  it  for  their  wet  shirt  before  the.v  go  home. 
Some  of  them,  who  live  a  distance  from  home,  ma.v 
have  to  stand  about  a  draughty  railway  station  for 
several  minutes  before  catching  their  train,  and  then 
sit  in  a  draught,  ami  it  may  be  an  hour  before  they  get 
home  and  have  a  change.  Probably  if  the  employers 
provided  suitable  lockers  for  the  men  to  keep  clothing 
in,  they  coidd  be  induced  to  altier  iliis  liahit,  and  it  is 
to  be  hoped  that  in  course  of  time  the  employers  will 
not  oidy  provide  lockers,  but  drying  and  changing 
rooms  as  well,  with  adequate  washing  accommodation. 
In  no  single  works  visited  was  any  .such  accommodation 
se  n,  though  it  is  possible  that  iti  was  overlooked. 
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If.  is  wtII  known  fTiat  neffl'^ence  in  chanfring  wet 
clnthos  is  a  potoiit  Cfniso  of  rJicnuifit isin,  jiihI  \vc  shvv  tli;it 
the  nion  working  at  liigh  temperatures,  especially  t'he 
older  ones,  suffered  much  more  from  rheumatism  than 
'those  who  worked  at  ordinary  temperatures.  It  is  true 
that  they  were  on  sick  leave  from  this  cause  only  for 
about  three  days  a  year,  on  't)he  average,  but  is  prob- 
able that  they  would  suffer  rheraatic  pains  sufficient 
to  reduce  their  efficiency  materially  for  periods  a- 
mounting.  in  aggregate,  40  weeks  every  year,'  rather 
than  days.  ' 

A  not  infrequent  source  of  fatigue  to  the  men  was 
observed  in  the  unnecessary  weight  lifting  sometimes 
demanded  of  them.  The  hoppers  of  furnaces  were  of- 
ten 2  feet  or  more  above  the  level  of  the  platform  on 
wTiich  coal  was  resiting,  and  the  men  had  to  lift  each 
shovelful  this  extti-a  height  before  they  could  empty  it 
into  the  hopper,  whereas  it  would  have  been  a  per- 
fectly simple  matter  to  raise  the  height  of  the  platfoi-m. 
A  Sitill  moi-^  striking  iBstance  of  unnecessary  weight 
lifting  was  obsei-ved  in  a  boiler  house,  where  some  of 
the  furnace  mouths  were  only  21/2  feet  above  the  level 
of  the  floor  on  which  the  coal  was  resting,  whilst  others 
were  no  less  than  iy^  feet  above  the  floor  level.  It  was 
obviously  a  very  awkward  and  difficult  job  for  the 
stokers  to  raise  their  coal  this  latter  height,  and  at  the 
same  time  pitch  it  the  right  distance  into  the  furnace 
though  here  again  the  coal  platform  could  easily  have 
been  raised. 

Of  the  146  blastfurnaces  inspected,  only  18  per  cent, 
were  mechanically  charged.  It  takes  four  to  eight  times 
more  men  to  charge  the  furnaces  by  hand  than  by  ma- 
chine, and  the  work  of  the  hand  fillers  is  of  a  heavy 
type.  The  men  have  to  work  a  long  (16-hour)  shift 
every  third  Sunday,  and  it  was  found  that  their  rate  of 
charging  during  this  shift  was  8  to  15  per  cent,  less 
than  on  weekdays,  when  they  worked  8-hour  shifts. 
Again,  the  rate  of  charging  was  16  per  cent,  less  in  the 
summer  than  in  the  winter.  No  evidence  of  fatigue 
could  be  obtained  in  the  men  engaged  in  charging  fur- 
naces mechanically,  though  they  were  on  12-hour  shifts. 
Reductions  in  the  hours  of  work  of  blastfurnace  men 
from  12  to  8  per  shift  will  cause  very  little  increase  of 
output,  but  data  are  adduced  to  show  that  time-keeping 
will  be  improved.  In  several  cases  it  was  found  pos- 
sible to  reduce  considerably  the  nuinber  of  men  per 
shifl,  as  they  worked  harder. 

The  hand-charging  of  60-ton  open-hearth  steel  fur- 
naces took  five  to  six  hours,  in  spite  of  the  fact  that 
four  or  more  "helpers"  were  assisting,  whilst  machine- 
charging  took  two  hours  or  less.  The  number  of  charges 
worked  per  week  varied  from  6.2  to  7.2  at  different 
works,  chiefly  owmg  to  differences  of  fettling  and 
charging  times,  and  to  the  fact  that  the  number  of 
effective  working  hours  varied  from  129  to  150  per 
week.  The  speed  of  working  successive  charges  gen- 
erally quickened  up  throughout  the  week  and  the  time 
taken  was  sometimes  12  j)er  cent  les.s  at  the  end  of 
the  week  tjuui  at  the  beginning.  Reduction  of  iiours 
from  12  to  8  per  shift  caused  the  total  output  to  in- 
crease 9  per  cent  at  one  works,  and  2  per  cent  at 
another,  but  the  substitution  of  hot  metal  for  cold 
metal  caused  a  ^50  per  cent  increase.  The  output 
usually  showed  a  seasonal  variation,  and  at  one  works 
it  wa.s  11  per  cent  less  in  the  summer  than  in  the 
winter. 

Owing  t«  the  steel  meltei-s  all  starting  work  at  tiic 
same  time  on  Sunday  the  furnaces  Jiave  their  first  tap 
at  about  the  same  time,  and  then  for  several  hours 
there  are  few,  if  any,  taps.    This  intermittency  dis- 


;ipj)ears  towards  the  mifldle  of  t;he  week,  l)nt  returns 
at  the  end  of  it.  The  intennittency,  beside*  increasing 
the  fatigue  of  tiie  mclters,  retiilerfs  it  difficult  to  main- 
tain an  even  suj)|)iy  of  ingo(ts  to  the  rolling  mills. 

The  Bessemer  pro<'ess  does  not  necessitate  any  very 
/leavy  work.  The  crucible  steel  process  necP8sitatP.H 
hot  and  heavy  work,  but  not  .so  much  a-s  the  produc- 
tion of  wrought  iron  by  the  puddling  proces.s.  The 
puddlers'  output  was  8  per  cent  less  in  summer  tlian 
in  winter. 

Delays  in  the  rolling  mills  u.'iiually  average  one  to 
three  honrs  per  shift.  They  are  due  chiefly  to  (a) 
lack  of  material,  (b)deficient  s-team  pressure,  and  (e) 
otjier  causes,  siicli  as  breakdowns  of  machinery.  At 
one  mill  delays  from  (n)  and  (h)  average  only  six 
minutes  per  shift,  but  in  mo^t  works  (a)  is  much 
longer,  as  the  supply  of  soaking  pits  is  inadequate. 
Reduction  of  hours  from  12  tx>  8  per  shift  was  not 
found  to  lead  to  any  increase  of  output,  but  at  one 
woi-ks,  where  delays  were  invcstigatted  and  thereby 
reduced,  output  rose  16  per  cent.  At  two  works  the 
output  was  9  to  13  per  cent  less  in  summer  than  in 
winter,  whilst,  as  a  rule,  the  delays  were  greater  in  the 
summer.  Fatigue  in  the  men  stoking  t;ie  boilers  .sup- 
plying a  mill  was  shown  by  the  fact  that  between  2 
p.m.  and  6  p.m.,  and  again  between  midnight  and  6 
a.m.,  the  steam  pressure  fell  from  70  Ih.  down  to 
62  lb. 

Sickness  records  of  about  20.000  st«el  workers  for 
six  years  were  tabulated.  On  an  average,  the  men  lost 
6.5  days  per  year  from  all  cau.ses.  The  .steel  melt^rs 
and  pit-men  lost  23  per  cent  more  time  than  the  aver- 
age, the  i)uddlers  20  per  cent  more,  the  tin-plate  mill- 
men  12  per  cent  more,  and  the  rolling  millmen  8  per 
cent  more.  Almost  all  of  these  men  frequently  work 
at  high  temperatures;  whilst  the  engine  and  crane  men 
and  the  other  workers,  (largely  laborers),  who  usually 
work  at  ordinary  temperatures  and  on  less  heavy 
work,  showed  8  or  9  per  cent  less  sickness  than  the 
average.  The  excess  of  sickness  shown  by  the  pud- 
dlers was  due  entirely  to  rheumati.sm  and  respiratory 
diseases.  This  is  presumably  because  of  their  custom 
of  alternating  periods  of  heavj*  work  wit.h  periods  of 
resft  or  of  light  work,  for  the  tin-plate  millmen,  who 
work  almost  eorrtinuously.  showed  no  excesss  of  sick- 
ness from  these  causes. 

During  war  time  (1915-18)  the  men  .showed  31  per 
cent  less  sickness  than  in  the  pre-war  period  (1913- 
14).  The  oldest  men  (55-69)  lost  9.6  days  per  year 
during  war  time,  as  against  16.9  days  in  pre-war 
time,  whilst  the  youngest  men  (16-29)  last  4.3  and 
5.7  days  respectively.  Records  of  1,000  bla.stfumace- 
jnen  were  tabulated  for  a  .six-year  period,  and  they 
showed  that  the  younger  men  lost  one  to  two  days 
more  per  year  from  sickness  than  the  steel  workers, 
whilst  the  older  men  lost  four  days  more. 

Steel  workers  aged  25-65  showed  a  5  per  cent  lower 
death  rate  than  all  males  (occupied  and  retireil  . 
They  showed  102  per  cent  greater  juortality  from  re- 
spiratory dLseases,  but  48  per  cent  smaller  mortality 
from  tulw^rculasis  (mostly  phtjii-sis).  The  steel  melters 
had  a  20  per  cent  greater  mortality  than  all  males, 
but  the  other  men  working  at  high  temperatures  and 
the  engine  and  crane  men  had  a  smaller  mortality. 
It  is  probable  that  all  the  records  >ield  too  low  an 
estimate  of  death  rate  owing  to  withdrawals  of  some 
of  the  less  vigorous  men.  Tjie  bla-stfurnacemen  had  a 
considerably  higher  min-tality  than  the  steel  workers, 
presumably  because  of  their  greater  exposure  to  the 
weaJther. 
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The  Utilization  of  Canadian  Iron  Ores 


Wliilc  tlie  primary  itrodiu-crs  of  ;m;l  stool  arc 

not  intensely  interested  in  the  ntilization  of  iloniestie 
iron  ores  at  tiiis  time  (  with  tlie  notable  and  eonimend- 
ahle  exeeption  of  the  Algoma  Steel  Corporation)  and 
are  chiefly  worried  abont  the  lack  of  orders,  tiie  declin- 
iu>X  selling-price  of  steel  and  the  high  cost  of  .ore,  flux, 
fnel,  transportation  and  wages,  we  are  emboldened  to 
retnrn  to  the  discussion  of  the  (|i>estion  by  reason  of 
a  notewcrthy  exchange  of  ()pini<m  on  this  cpiestion  that 
mtirked  the  recent  annual  meeting  of  the  Canadian 
Institute  (tf  Mining  and  Metallurgy  at  Montreal.  The 
discussion  was  participated  in  by  pioneers  of  iron-ore 
mining  iti  Canada,  represented  by  'Sir.  T.  I>.  Caldwell, 
who  opened  iron-ore  mines  in  Ontario  as  far  l)ack  as 
ISSO  and  has  not  yet  lost  his  faith  in  (uir  iron  resources; 
by  i-epre.sentatives  of  the  Algoma  .Steel  Cori)oratioii.  a 
(■om|iany  that  has  contributed  the  most  praiseworthy 
endeavour  towards  the  utilization  of  domestic  ores  by 
lieneficiation  ;  by  Mr.  (i.  C.  Mackenzie,  the  new  Secret- 
ary of  the  Institute,  and  for  .some  time  Secretai-y  of  the 
.Munitions  Kesource.s  Commission,  whose  experience  in- 
cludes operating  experience  in  using  Outaiio  ores  in  the 
blast  furnaee,  and  also  N'ova  Scotia  ores,  and  who  has 
had  occasion  to  examine  and  report  on  numerous  iron- 
'■rc  dejxisits  in  Canada  duiiiig  the  war-period,  Dr. 
Stansfield,  whose  experiments  had  led  hiui  to  believe 
that  a  new  prm-ess  may  l>i'  ileveloped.  in  which  by  com- 
liining  the  use  of  low-grade  fuels  and  electric  smelting, 
the  practical  connuercial  utilization  of  domestic  ores 
may  be  made  pos.sible.  by  Col.  Dwight,  who  is  associat- 
ed with  the  Hayden  Stone  beneficiating  enterprise  at 
Haltbitt  —  of  which  pai'liculars  are  contained  in  this 
i.ssue  —  and  with  the  Dwight-ljloyd  log-washing  process 
that  is  being  used  there;  by  Mr.  Balmer  Xei'ly.  Secret- 
ary of  the  Ontario  .Mine  ()|)erators  Association,  on  re- 
•ord  as  being  convinced  that  a  bounty  on  iron-ore  min- 
ing in  Canada  is  a  most  desirable  thing,  by  .Mr.  Edwin 
r>udlow.  President  of  the  American  institution  of  Min- 
ing' \  .Metallurgical  Engineers,  who  expressed  astonish- 
ment at  the  im|>c'i1ation  (d'  Pittsburgh  steel  for  the 
building  of  .steel-ships  in  N'ancouver,  and  other  men 
••pially  entitled  to  expre.ss  opinions  on  this  question  and 
expect  to  be  listened  to. 

The  brief  of  the  Algonui  Steel  CorpfU'ation,  presented 
to  the  Tariff  CoinmiHee  of  the  Cabinet  is  re-published 
in  this  issue,  and  it  details  endeavcnirs    i>\'  which  this 


company  may  i)e  proud,  1ml  wiiich,  as  we  have  before 
ventured  to  comment,  have  gone  siiigularly  unrewai-ded 
by  public  or  governmental  appreciation  in  Canada. 
Indeed  the  opposition  to  a  bounty  on  iron-ore  in  Ont- 
ario has  been  chiefly  based  on  the  belief  that  it  would 
benefit  the  Algoma  Steel  Corporation,  a  wrong-headed 
view])oint  that  it  is  probably  useless  to  combat,  being 
I'ooted  in  prejudice  that  i)roceeds  from  total  ignorance 
of  the  part  that  iron-ore  pnidnction  i)lays  in  national 
develojiment. 

The  most  inijxtrtant  utterance  during  this  dicussion 
was  that  of  Colonel  Dwiglit,  who  said  that  if  it  was  de- 
strated  that  ('anada  had  sufficiently  large  deposits  of 
low-grade  ores  similar  in  composition  to  the  taconites 
of  the  Lake  Superior  Region,  and  could  work  out  the 
difficulties  of  assemblage  and  transportation,  tlie  re- 
maining part  of  the  problem,  namely,  that  of  bene- 
ficiatioii,  was  already  solved,  and  the  ])rccess  was  woi'k- 
ed  out  and  waiting  for  this  country  to  avail  itself  there- 
of. This  was  exact  confirmation  of  the  conclusion  ex- 
])ivssed  in  our  last  issue,  namely  that  apart  from  the 
(question  of  l)ounties,  "there  is  a  field  of  investigation 
of  ])rocesses,  such  as  is  being  undertaken  by  the  linited 
States  Bureau  of  Mines,  which  our  governments  would 
do  xevy  well  to  enter  and  enlarge  by  generous  aiii)ro- 
pi'iations  and  definite  eneouragemnt. " 

Mr.  T.  B.  Caldwell  expressed  himself  as  despairing  of 
government  <iid  through  bounties,  and  suggested  an  aj)- 
propriation  for  study  of  the  iron-ore  deposits  in  Can- 
ada, in  the  field  by  drillings  and  in  the  laboi-atory,  by 
I'cseareh  work. 

At  least  our  goveriunents  could  take  cognisance  of 
the  pioneering  work  being  doiu*  at  Babbitt,  and  could 
co)isult  with  its  technical  officers  and  the  re|)re.sentatives 
of  the  steel  industry  as  to  what  extent  similai'  invest- 
igations are  ))ossible  in  Canada. 

There  is  no  raw  material  that  is  s((  relative  in  its 
value  in  regard  to  location  and  (juality  as  iron  (ut. 
Some  of  our  Canadian  deposits  would  be  hailed  as  vei-it- 
able  i-iches  were  they  situated,  for  exam|)le.  in  the  Mid- 
laiuls  District  of  England,  but  alongside  the  available 
supply  of  Lake  ores  their  economic  value  is  terribly 
(h'preciated.  As  Mr.  .lames  .McEvoy  .stated  in  regard 
to  the  coals  of  the  West,  some  are  of  greater  intrinsic 
value  after  ]»aying  freight  for  a  thouand  miles  than 
others  are  al  the  pitmouth  itself,  ami  the  ■thousauil- 
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mile  ride"  of  Lake  ores  is  a  standing  example  of  this 
relative  value  of  iron  ore. 

The  question,  we  fear  is  not  an  economic  one^  It  is 
alto}j:etlier  a  national  one,  and  it  is  from  the.  y)oint  of 
national  self-sufficiency  alone  that  the  govemments 
should  be  asked  for  assistance.  The  matter  boils  itself 
down  to  this  question.  Is  the  iron  and  steel  industry 
of  Canada  to  continue  and  to  grow  as  an  extension  of 
the  coalfields  and  iron-ore  deposits  of  the  United  States, 
with  all  that  this  condition  connotes;  or  is  the  govern- 
ment at  Ottawa,  and  the  jjrovincial  governments,  just- 
ified in  encouraging,  by  state  subsidies  based  on  reasons 
of  national  self-defence  and  economic  self-sufficiency, 
the  domestic  mining  of  iron  ores? 

The  governments,  as  the  expressions  of  national  will, 
and  as  the  guardians  of  tlie  national  security,  are  prim- 
arily concerned  in  this  question,  which  we  would  re- 
state, is  based  on  national  urgency  and  not  on  com- 
mercial exigencies. 

Our  relations  with  the  United  States  are  so  friendly 
as  to  obliterate  the  demarcation  of  frontier  in  trade  in- 
terchange. The  record  of  the  past  century,  and  the 
outlook  for  the  future,  contains  no  serious  suggestion 
that  they  can  become  otherwise  than  friendly,  and  no 
more  illuminating  example  of  this  friendliness  could 
be  adduced  than  the  discussion  of  the  Canadian  Insti- 
tute of  M.  &  M.  on  which  these  comments  are  based. 
Nevertheless,  the  desire  of  Canadians  to  make  iron  and 
steel  from  domestic  ores  was  taken  as  granted  by  the 
speakers  from  the  UnitecJ  States  who  participated  in 
this  debate,  and,  to  put  the  matter  frankly,  this  country 
will  be  subjected  to  criticism  in  the  United  States  if  ive 
do  not  develop  our  resources,  but  never  if  we  do.  The 
roots  of  international  friction  will  never  proceed  from 
any  attempt  Canada  makes  to  become  self-supporting, 
but  there  are  some  quite  obvious  .sources  of  friction  that 
originate  in  our  continuing  to  rest  content  with  na- 
tional insufficiency  and  economic  dependency. 

The  whole  question  is  not  one  that  the  people  of  this 
country  should  urge  upon  its  governments,  but  it  is. 
one  that  the  governments  should  urge  upon  the  people, 
if  they  desire  to  see  the  persistence  of  independent  gov- 
ernments in  Canada. 


THE  SCIENTIFIC  SELECTION  OF  MEN. 
In  recent  years  much  literature  of  a  popular  char- 
acter has  been  circnilated  regarding  the  selection  of  men 
for  employment  by  character  analysis,  facial  conforma- 
tion and  other  physical  stigmata.  Employment  man- 
agers and  industrial  executives  have  been  importuned 
by  magazine  advertisements  to  acquire,  by  correspond- 
ence lessons,  ability  to  pick  the  most  suitable  person  for 
a  selected  position  out  of  a  crowd  of  strange  applicants. 
It  is  an!  old  saying,  and  an  accurate  one.  that  it  is  ne- 
cessary to  live  with  any  person  to  know  him  or  her,  and 
those  who  have,  by  experience  of  men,  more  than  once 
discovered  that  the  outward  appearance  is  a  misleading 
indication    of  the  real  man,    have  registered  certain 


mental  reservations  when  reading  the  seductive  liter- 
ature of  "professors"  of  character  analysis. 

It  is  therefore  refreshing  to  read  the  whole-hearted 
condemnation  of  the  pretensions  of  those  who  undertake 
to  judge  character  by  outward  signs,  contained  in  a 
recent  article  in  "The  Scientific  Monthly",  by  A.  F. 
Payne  of  the  University  of  Minnesota.  Mr.  Payne 
states  that  no  cerebral  location  of  traits  of  character  is 
known  to  exist,  and  that  there  has  never  been  any  cor- 
respondence traced  between  the  volume,  shape  or 
weight  of  the  brain,  which  moreover  does  not  neces- 
sarily conform  to  the  outward  shape  of  the  skxdl.  This 
sweeps  away  every  pretension  of  the  physiognomist  and 
that  pseudo-scientist,  the  phrenologist.  On  the  basi.s 
of  physical  stigmata  alone  it  is  impossible  to  decide 
whether  any  individual  is  a  desperate  or  degenerate 
criminal,  a  pervert,  a  mediocre  person  or  a  genius,  an 
idiot,  an  imbecile,  a  madman  or  a  fool,  states  Mr.  Payne, 
and  in  this  opinion  he  will  probably  have  with  him  the 
average  police  officer. 

In  concluding,  the  article  mentioned,  states:  "the 
claims  of  character  analysis  rest  on  assumptions  entirely 
unwarranted  by  the  facts.  This  being  the  ca.se  we  can 
assume  that  its  use  in  any  situation  of  Importance  will 
be  misleading  and  harmful." 

In  other  words,  a  whole  lot  of  buncombe  has  been 
foisted  on  a  credulous  public.  The  analysis  of  char- 
acter which  rests  upon  known  facts  regarding  a  man's 
personality  and  ability,  recorded  over  the  longest  pos- 
sible period,  will  probably  continue  to  provide  the  basis 
for  judging  men's  suitability  for  emploj-ment.  Des- 
pite the  text-books  of  the  cliaractor  analysts,  the  "bos.s" 
will  probably  know  that  if  Bill  Jones  has  a  retreating 
chin  he  is  no  nincompoop,  and  that  despite  Jack  Brown's 
eagle  nose  he  is  neither  a  financial  genius  nor  a  leader 
of  men. 


Mr.  Taft  says  with  regard  to  his  fellow-citizens,  that 
"the  shallows  murmur,  but  the  deeps  are  dumb."  Can- 
adians have  long  realised  what  Mr.  Taft  so  felicitously 
phrases,  and  that  is  why  they  are  not  perturbed  by  a 
number  of  absurd  and  obviously  improper  suggestions 
contained  in  Ignited  States  newspapers.  Mr.  "Wilson 
said  his  countrymen  were  a  "mediatory"  people,  and 
Mr.  Taft  has  classed  certain  unrepresentative  sections  of 
them  as  being  obsessed  by  "other  worldliness".  There 
are  just  a  few  vociferous  persons  over  the  line,  how- 
ever, whose  mediatory  proclivities  amount  to  meddling, 
and  whose  other-worldliness  amounts  to  trea.son  to  the 
United  States  itself.  This  comparatively  small  group 
of  persons  has  its  counterpart  in  the  British  Empire,  and 
in  both  instances  tliese  clamant  minorities  are  a  source 
of  much  embarrassment  to  the  rest  of  their  countrjTuen. 
As  these  international  bores  are  incurable  they  must 
evon  be  endured. 


The  Manitoba  Bridge  &  Iron  Company  is  suffering 
from  a  lack  of  orders,  and  has  found  it  necessary-  to 
reduce  its  working  force  by  150  men. 
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The  Argument  of  the  Canadian  Iron-Ore  Producer 
for  Government  Assistance 

A  Memorandum  presented  to  the  Tariff  Committee  of 
the  Cabinet  by  the  Algoma  Steel  Corporation 
Limited. 


Canada  luilds  w  it  Inn  lin-  Ixisom  w  liat  might  bo  called 
without  c'xatrg:eration,  the  key  to  the  solution  of  her 
national  economic  problems.  It  remains  but  for  lier 
to  unlock  that  bosom  and,  all  these  problems  Avill  have 
been  solved;  by  doinj?  so,  Canada  will  place  herself  on 
a  parity  with  her  prosperous  nei<j:hbor  to  the  south, 
and  whether  industrial,  a<i:ricultural,  oi-  orenerally 
speakiufr,  economic,  she  will  take  her  pi-nper  place  in 
the  industrial  world. 

That  key  consists  in  the  millions  of  tons  of  undevel- 
()I)ed  low-prrade  iron  ore,  known  to  exist,  in  various 
parts  of  the  country;  but  which,  perforce,  lie  dormant, 
because  of  the  lack  of  a  helping  hand  to  private  enter- 
prise, eager  to  risk  its  all,  in  the  working  of  these  vast 
deposits  of  potential  wealth.  Canada,  by  placing  a 
bounty  on  the  operation  of  these  deposits,  will,  trans- 
fonn  them  into  vast  stores  of  wealth  and  energy — 
energy,  which  will  spread  itself  to  all  the  confines  of 
the  country  and  will  manifest  itself  in  every  field  of 
national  industrial  activity,  and  redound  to  the  per- 
sonal advantage  of  every  citizen. 

At  the  present  time,  it  is  admitted  by  all,  that  iron 
aiul  steel  are  the  basic  industries  of  ("anada.  The  Can- 
adian iron  and  steel  ijidustry  depends,  one  might  as  well 
say  almost  wholly  on  ore  imported  from  the  United 
States  and  other  countries.  These  importations.naturally 
have  helped  to  turn  trade  balances  against  us  and 
trade  balances  are  a  matter  which  affect  everyone  in 
the  country,  whether  he  will  it  or  not. 

Canada  has  within  her  domain  many  depo.sits  of  low- 
grade  iron  ore,  which,  with  a  little  treatment,  would 
be  of  as  high  a  quality  for  smelting  and  manufactur- 
ing purpf)ses,  as  the  best  American  ore.  But,  these 
processes  of  treatment  are  costly  and  it  is  not  just  that 
private  enterprise,  engaging  upon  the  work  of  open- 
ing up  this  vast  national  storehouse,  should  be  left  to 
do  the  work  unaided.  Just  as  a  bounty  on  the  iron 
and  steel  industry  stimulated  these  industries  to  the 
general  advantage  of  Canadian  manufacture,  Canadian 
agriculture  and  Canadian  people  as  a  whole,  and  placed 
the.se  lin  a  solid  foiindation ;  so  also,  will  the  granting 
of  a  temporary  bounty  for  a  nominal  period,  say  of 
fifteen  years,  give  the  great  nation-building  industries 
the  wherewitlial  to  forge  ahead  with  the  work.  l)y  call- 
ing upon  the  material  lying  at  their  very  doors;  raw 
material  which,  at  present,  is  inacce.ssible  to  them  on 
account  of  the  difficulties  met  with  in  reaching  it  and 
putting  it  into  a  commercial  condition  for  manufacture. 

Sudi  a  bounty  would  have  tlie  almost  immediate  effect 
of  developing  ore  properties  in  various  parts  of  the 
country,  from  coast  to  coast.  It  would  put  Canada 
forthwith  on  her  own  feet  a«  it  were,  and  enable  her 
to  cope,  single  handed,  with  all  her  great  national  in- 
dustrial ]irol)lem,  without  being,  at  present,  at  the 
mercy  of  a  friendly  neighi)or  in  the  inatti-r  of  getting 
her  raw  material. 

In  fact,  when  we  look  back  upon  the  Worhl  War  and 
realize  what  a  great  part  Canada  played  therein,  in  the 
matter  of  supplying  nninitions  as  well  as  the  sinews  of 
war,  we  cannot  be  struck  by  lunv  jnucli  Canada  was  de- 
pendent upon  goodwill  of  a  friendly  neighbor,  in  play- 
ing this  glorious  part.    Had  it  not  been  that  the  ore 


markets  of  the  rjiitcd  States  were  open  to  the  Canadian 
Steel  industry,  whither  would  Canada  have  looked  for 
the  supply  of  the  raw  material  needed  in  its  war  in- 
dustry notably  the  making  of  munitions?  Thus,  whether 
we  look  at  the  question  from  a  view  point,  merely  eco- 
nomic or  from  a  view  point  of  potential  national  emer- 
gency, the  vast,  unlimited  stores  of  iron  ore  lying  dor- 
mant beneatli  the  surface  of  this  magnificent  country — 
all  for  the  want  of  a  helping  hand  to  aid  in  their  deve- 
lopment— take  on  the  aspect  of  a  national  tragedy. 
For  Canada  to-day  is  paj^ing  out  hundreds  of  millions 
of  dollars  for  United  States  products,  which  she  has  in 
abundant  quantity,  in  her  o\yn  back-j-ard.  All  she 
needs  is  the  proper  spirit  to  go  and  develop  it.  And  this 
spirit  can  manifest  itself  in  no  better  way  than  by 
graiiting  a  bounty  on  every  ton  of  ore  which  private 
eiiterjjri.se  can  develop. 

Agricultural  and  forest  products  are  prosperous, 
fisheries  boom,  manufacturing  establishmeiits  grow, 
mines  and  minerals  are  gaining  in  value  and  importan- 
ce. The  one  great  question  of  national  concern  is  the 
non-production  of  iron  oi'e.  The  one  solution  for  that 
great  essential  question,  is  a  bounty,  if  Canada  is  to  do 
her  duty  toward  herself,  toward  her  industries  and 
toward  her  citizens. 

Canadian  iron  ore  is  a  matter  of  national  concern. 
This  outstanding  and  important  fact  is  one  which,  at 
this  stage  of  world-wide  reconstruction,  and  Canadian 
national  development,  deserves  and  requires  the  earnest 
consideration  of  Canadian  statesman  and  brings  up  the 
following  questions. 

(1 )  What  is  the  ii-on  ore  situation  at  the  present  time  ? 

(2)  What  may  be  done  to  improve  this  situation? 

(3)  mat  results  would  follow? 

(4)  What  objections  are  there  to  the  remedy  pro- 
posed ? 

If  the  facts  hereafter  adduced  are  substantially  cor- 
rect, and  conclusions  drawn  are  substantially  sound, 
those  in  authority  should,  without  dela.v,  sliape  and  put 
into  effect  a  policy  which  will  develop  our  iron  ore 
deposits  and  permit  Canada  to  take  advantage  of  her 
great  opportunitv  to  save  and  serve  herself,  and  to  sell 
the  world  beneficiated  ii-on-ore. 

1. — What  is  the  Situation  at  the  Present  Time? 

Canada  has  not,  at  the  present  time,  any  known  de- 
posits of  iron  ore  tliat  are  marketable  in  their  natural 
state.  The  last  known  dejiosit  (the  Helen  Mine)  was 
exhausted  in  1918. 

Canada  has  vast  deposits  of  low  grade-iron  ores  (see 
Ai)pendix  'A')  which  may  be  beneficiated;  and  those 
experimented  upon  have  shown  that  a  liigh  grade  bene- 
ficiated pi'oduct.  (lesiraltlc  for  furnace  use,  can  be  pro- 
duced. 

Experimental  work,  developed  and  proven  by  private' 
capital  and  enteriirise,  has  demonstrated  the  feasibility 
of  making  a  high-grade  beneficiated  iron  ore  jiroduct. 
very  suitable  for  blast  furnaces,  but,  without  vast  sums 
of  private  capital  and  temporary  government  assistance, 
not  as  a  commercial  success. 

At  present,  practically  9n  per  cent  of  all  ore  smelted 
in  Canadian  Ithist  furnaces,  is  imported  from  th(j 
United  States  and  Ncwfouiulland. 
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III  jHldilinii  (()  llic  r;i\v  ores  iiii|)(irtc(I  iiitn  ('riiUKhi, 
llioi'c  is  ;ils()  ;iM  im|)oit  of  iron  find  sfcci  prodncts 
which,  ill  jiiiioiiiilcd  to  over  $18(i,()0(),(M)0,  find 

in  inif)  ^|;lcSl,;J;32,:{K),  find  whicli,  for  a  poriod  of  several 
years,  luis  exceeded  an  average  of  flil25,00f),(X)0  per 
aiiniiin. 

Payment  l)y  Canada  for  tliese  ores  and  iron  and 
steel  piodiicts  re(iuires  annually  a  tremendous  amount 
of  money,  which,  going  out  of  Canada,  helps  to  swell 
an  adverse  trade-balance,  |)articiilarly  with  tlie  I'nited 
States. 

Nearly  all  the  low-grade  iron-ore  dejiosits  requii-c 
more  or  less  costly  treatment  (beneficiation )  before 
they  can  be  mined  and  smelted  at  a  pi-ofit.  After  long 
and  costly  exiierimentation,  the  technical  i)roi)lems  of 
beneficiation  have  been  solved.  A  large  amount  of 
money  has  i)een  spent  in  this  ])ioneer  Avork,  the  possibil- 
ities have  been  absolutely  demonstrated,  and  success 
on  a  commercial  scale  will  result,  if  the  operators  arc 
extended  assistance  in  establishing 'the  industry.' 

The  known  de))osits  of  iron  ore,  susceptil)le  of  bene- 
ficiation, i-e])resent  sui)i)li:'s  for  years  to  come,  and  only 
the  fringe  of  Canada  has  l)een  prospected.    The  ])0 
tentialities  of  tlie  unprospccted  territoi-y  are  enormous. 

The  Algoma  Steel  Corjioration  Ltd.  have  experi- 
mented extensively  Avith  the  siderite  ores  of  Miehipi- 
(^otem.  These  ores,  with  an  original  iron  content  of 
35  per  cent  and  sidpliur  content  of  1  i)er  cent  and 
higher,  are  roasted  in  rotary  brick-lined  kilns,  raising 
the  iron  content  to  50  per  cent  and  reducing  the  sul- 
phur conteiil  to  0.16  per  cent.  The  cost  of  roasting, 
which  is  done  with  powdered  coal,  was  in  191(S  .+1.85 
per  ton,  and  in  1919  jumix-d  to  +3.64  jxm-  ton,  on  ac- 
count of  high  i)rice  of  coal,  one  ton  of  raw  ore  nuiking 
.7  ton  of  finished  ore.  That  this  beneficiated  ore  is  a 
first  class  commercial  ore  is  shown  by  the  fact  that  the 
burden  of  the  Algonui  Steel  (Corporation's  furnaces  in 
1915,  under  war  pressure,  was  95  per  cent  Canadian 
ores,  one-half  being  Ileleii  Mine  liematite,  tiie  other 
half  being  beneficiated  siderite.  8(),000,()()0  tons  of  tiiis 
siderite  ore  requiring  beneficiation,  has  l)een  proved  ni) 
by  this  Company,  and  there  are  available  several  other 
large  dejjosits,  the  tonnage  of  Avhich  lias  not  yet  been 
proven  up  by  diamond  drilling. 

Mouse  Mountain,  Ltd.,  operate  a  grouj)  of  magnetite 
properties  at  Sellwood,  Ont.  and  have  large  I'eserves. 
They  also  have  proven  the  feasibility  of  converting  low- 
grade  ores  into  a  desirable  commercial  i)roduct. 

Production  of  this  beneficiated  product  must  be  car- 
ried on  upon  a  large  scale^  to  reduce  costs,  and  vast  sums 
of  private  caiiital  arc  iiMpiircd  for  tliis  inirpose 

2. — What  May  Be  Done  to  Improve  the  Situation? 

Those  interested  in  the  prodiiction  of  Canadian  iron 
ores  are  of  the  opinion  that,  if  the  Canadian  jGovernment 
would  pay  a  bounty  of  +1.00  per  long  ton  on  the  raw 
ore,  for  a  period  of  fifteen  years,  it  would  enable  such 
ore;,  to  be  produced  at  a  iirofit,  and  make  them  commer- 
cially saleable.  The.v  believe  this  to  be  sound  and  econ- 
omic business,  from  the  standpoint  of  the  Canadian  Gov- 
ernment. 

The  Dominion  (Tovernment  is  asked  to  grant  a 
bounty  for  (15)  years  to  jn'omote  iron-ore  mining  in 
Canada,  and  the  bounty  of  +1.00  per  long  ton  is  sug- 
gested, payable  monthly  in  the  following  manner. 

1.  When  the  ore  is  milled,  treated  or  roasted,  (as  in 
the  Moose  Mountain  i)rocess)  or  (Algoma,  Steel  Cor- 
poration Ltd.)  on  the  weights  of  the  raw  one  going  into 
the  milling,  treating  or  roasting  process;  2.  When  the 
raw  ore  is  not  milled,  treated  or  roasted  but  is  ]iicked 
or  assorted,  then  the  +1.00  per  ton  would  lie  pa.x  abic  on 


the  shipjiing  weight.s  of  the  jticked  or  sorted  product 
going  to  the  furnaces. 

A  bounty  of  +1.(K)  i»er  ton  ai»plied  as  the  case  might 
lie,  as  above  set  out,  would  have  the  effect  of  stimulating 
the  production  of  iron  ore  in  Canaila  ;  and  those  seeking 
such  a.s.siHtance  by  way  of  bounty  show  their  good  faith 
and  are  content  that  such  bounty  should  be  payable  by 
the  Government  on  the  product  of  treatment. 

It  is  pointed  out  that  such  bounty  should  not  be 
restricted  to  Canadian  ores  consumed  in  Canadian  blast- 
furnaces, but  that  it  should  be  payable,  as  well,  on  any 
such  product  exported;  because,  to  carry  on  this  in- 
dustry at  a  profit,  production  must  be  on  a  large  scale 
and  markets  mnst  be  found  wherever  they  exist ;  but 
the  effect  of  such  sale,  for  points  outside  of  Canada 
would  be  to  affect  Canada's  trade  balance  favorably 
and  increase  industrial  activity  in  Canada. 

it  is  to  be  noted  that  the  foregoing  plan  of  assistance 
to  the  iron  ore  industry  of  Canada  proceeds  upon  the 
]>rincipal  that  private  capital  takes  all  the  risk  of  suc- 
cess or  failure,  and  first  establishes  the  industry:  and 
produces  its  product  before  it  calls  upf)n  the  Govern- 
ment for  ])a.vment  of  the  bounty. 

The  following  definite  statements  summarize  the  re^i 
sons  why  this  re(|uest  .shoidd  lie  granted : 

1.  Every  dollar  spent  is  paid  to  labor,  there  is  no 
natural  increase  as  on  a  farm  and  every  dollar  is  kept 
in  Canada  and  paid  out  to  Canadian  workmen. 

2.  An  established  iron  and  steel  indu.stry  is  a  vital 
national  necessity. 

3.  The.  rapid  development  of  our  natural  resources 
is  the  only  means  of  meeting  the  financial  obligations 
created  by  the  wai'.  and  of  solving  the  problem  of  re 
construction. 

4.  Canada  must  face  the  task  of  inaking  the  national- 
ized railways  pay.  Mine  products  are  the  largest  single 
source  of  railwa.v  traffic.  Li  the  I'niteil  States  the- 
mining  industry  contributes  between  55  per  cent  and 
60  per  cent  of  all  freight  moved.  Tn  Canada  less  than 
40  per  cent  originates  thus. 

5.  Tron  ore  mining  produces  a  larger  volume  of 
freight  traffic  tluui  any  other  branch  of  the  mining  in- 
dustry. 

6.  Canada  jiossesses  abundant  deposits  or  iron  ore 
accessible  by  rail,  but  the  known  deposits  are  not  Iiiirb 
grade. 

7.  The  total  ciiii>iiiiipi  mn  nf  iron  ore  in  Canada  i!. 
the  year  191S,  was  2,242.337  tons,  for  1919.  2.284.966 
tons.  The  amount  imported  for  1918  was  2,1.54.592  tons 
for  1919.  2.174.166  tons.  The  Ontario  blast  furnaces, 
except  for  the  small  amount  (96.745  tons  in  the  year 
1918  and  78,391  tons  in  1919)  of  domestic  ore  used, 
depend  entii:ely  upon  ore  imported  from  the  Cnited 
States. 

8.  Present  eccmoniic  and  social  conditions  make  im- 
jnediate  action  imperative. 

!).  The  granting  of  a  bount.v  would  involve  ciily  a 
small  annual  outlay  and  would  briu>r  an  overwhelm iuL'lx 
large  return  i)y  the  stimulation  of  imlustrial  activity. 

As  the  total  output  of  iron  ore  from  Canadian  Tiiiiit  s 
during  the  year  1918  was  206.820  tons,  in  1919.  l!>7.17ii 
tons,  and  127,826  tons  in  1920,  aiul  so  no  large  increa'-t 
may  be  expected  immediatel.v.  the  amounts  accruing  i 
mine  operat(u-s.  during  the  first  two  years  of  jia.vmenf. 
will  .scarcely  tota'l  tpiarter  of  a  million  dollai-s.  The 
amounts  payable  thereafter,  depending  as  they  do  upon 
ore  actually  mined  and  beneficiated,  simply  will  be  a 
measure  of  the  growth  of  the  indu.stry.  The  larger  they 
are.  the  larger  will  be  the  benefit  to  the  country  gen- 
erally. 
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As  mt'iit  ioiH'd  ;il)o\x',  it  lias  been  (Iciiiiinst  ratt'd,  mi  a 
I'oiniuercial  st-ale,  aftei-  loii^'  ami  very  costly  experimciil- 
atioii.  that  low-yradc  Canadian  ores  can  he  converted 
intti  I  lie  liiii'liest  <^rad('  nf  oi-c  by  \  in  i(Mis  treatments, 
wliicii  may  be  referred  to  cdllcrt  i\ dy  as  lieiiet'iciatioii. 

The  oi)i)(>rtiuiity  for  buildiipu  a  \i\y]xe  domestie  and 
export  trade  is  evident.  The  need  of  iiicreasinjj,'  ore- 
production  and  enlai'jiiii^'  smelting;'  operations  is  more 
than  evident.  It  is  wmtli  notiiif;  the  beiiefi.ciatioii  of 
low-jirade  iron  ores,  which  is  successfully  carried  mi  in 
Eurojje,  is  bein*;  introduced  more  and  more  \vi(h'l.\-  in 
the  I'nited  States,  Cuba  and  Brazil. 

The  tonnafre  of  Canadian  iron  (U'c,  smelted  in  Canada 
annually  lias  fallen  from  about  .'!()(),()()()  tons  in  the 
year  to  14!),0()()  tons  in  1  !)•_'().     I'.oth  ore  smelted 

in  Canada  and  ore  exported  are.  w  ilii  the  except  ion  of 
very  small  tonnajjes  from  Quebec,  Eastern  Ontario  and 
British  Columbia,  made  up  of  the  output  of  the  two 
eorjjorations  mentioned.  There  is  no  reason,  now  that 
the  processes  of  beneficial  ion  lunc  iicen  (■(iniiuei-cially 
developed,  wliy  such  establisliments  should  not  be  dup- 
licated in  Xova  Scotia,  N'ew  lirunswick,  Quebec.  On- 
tario and  IJritisli  Columbia. 

It  is  apparent  that  the  successful  oiieration  of  iron 
mines  means  a  great  deal  more  tlian  givin<>'  employment 
to  so  many  miners.  It  imjilies  a  constant  flow  of 
freight  traffic  in  contrast  to  farming,  which  yields 
only  intermittent  freight. 

The  Dominion  (ioveriiment  has  been  memorialised  by 
a  large  number  of  Boards  of  Trade  and  other  organiza- 
tions praying  for  the  granting  of  tliis  bounty  for  a 
period  of  fifteen  years.  It  may  be  noted  that  the  $17,- 
000. ()()()  of  bounty  formerly  granted  during  the  period 
of  1S9()  to  1912  was  wholly  in  the  form  of  a  bonus  on 
the  production  of  iron  and  steel.  While,  without  it, 
Canaila  today  would  have  very  few  blast  furnaces,  its 
incidence  was  not  such  as  to  stimulate  the  production 
of  domestic  iron  ore.  Xor  was  the  practice  of  beneficia- 
tion  sufficiently  developed  at  that  time. 

The  stress  of  the  past  six  years  has  shown  the  need 
of  any  country  to  be  self-contained.  A  domestic  sti|ipl.v 
of  iron  ore  would  be  a  long  step  in  this  dii-ection,  as  far 
as  Canada  is  concerned.  The  f(>rmer  bounty  on  iron 
and  .steel  largely  led  to  the  establishment  of  the  furnaces 
and  steel  mills,  which  played  so  large  a  part  in  Can- 
ada's share  in  the  production  of  munitions,  during  the 
war.  The  bounty  now  i)ropo.sed  will,  help  materially, 
to  i)n)vide  the  ore  needed  f(u-  these  furnaces  and  thus 
comidete  and  increase  the  national  equipiiient  for  the 
|>roductioii  of  iron  and  steel. 

3.— What  Results  Will  Follow  Bounty? 

They  would  be: 

1.  The  rapid  (leveloi)ment  of  oiii-  ii-on  oie  resources 
and  further  discoveries  of  mines  i)y  ])ri  spectors. 

'2.  The  creation  of  a  larger  volume  of  fi'eiglit  traffic 
than  in  any  other  iiranch  of  the  mining  industry,  and 
in  increase  in  receipts  for  the  Canadian  .\ational  Rail- 
ways, aloiiLT  which  lines  lie  t  ri'incndoiis  de|)f)sits  of  iron 
ore. 

8.  The  retention  in  Canada  of  large  amounts  cf  Can- 
adian money  now  sent  out  of  the  country  for  the  pui- 
clia.se  of  foreign  iron-ore.  and  the  receipt  by  Canada 
of  a  large  amount  of  foreign  money  arising  from  the 
sale  of  ( 'anadian  ores. 

1.  The  em|)lo\  tiicnt  and  investment  o|'  foreiirn  eai)ilal 
ill  ( 'anada. 

5.  The  expansion  of  the  iron  and  steel  industry, 
around  these  will  cluster  by-proiliict  plants,  alloy,  furn- 
aces, rail  mills,  slag-cement  works  and  sources  of  other 
suiisidiary  plaiils.  building  up  of  cnmmunit  ies.  adding 


inatei-ially  to  the  wealth  and  resources  of  the  nation; 
expansion  of  agricultural  industry  on  lands  tributary 
to  the  mining  and  smelt  iiiiz'  ceiili-es;  larger  markets  foi' 
the  farming  industry  and  increased  consumption  oi' 
manufactured  products. 

It  is  worthy  <)f  note  that  under  the  bounty  I'oniieriy 
granted  for  stimulating  the  production  of  iron  and  steel, 
Canada  has  to-day  blast  furnaces  and  steel  woi'ks  i>\' 
Iremendmis  inipoi-tance  to  the  country. 

(i.  l^'oi'  evei-y  ton  of  ore  upon  which  Canada  would  I  e 
recpiired  under  such  a  policy  to  pay  a  bmnity  of 
there  would  be  left  in  Canatia  in  actual  wages  for  pro- 
duction, a  sum  greater  by  three  times  the  amount  of 
such  bounty. 

7.  Last,  but  not  least,  the  pi'iidnctimi  of  Canadian  iron- 
ore  will  complete  the  national  eciuipment  for  the  pi-o- 
duction  of  iron  and  steel,  place  Canada  in  a 'jxisition  of 
greater  independence,  and  assure  to  the  blast  fui-iiaces 
and  steel  works,  a  home  iiroduct  which,  in  any  future 
time  of  national  stress,  will  enable  her  to  cai-ry  on  with- 
in her  own  confines,  the  complete  production  of  iron 
and  steel,  iiidepejident  of  the  needs  of  a  foreign,  though 
friendly  neighbor,  and  if  they  should  put  an  embargo 
or  export  duty  on  high-grade  iron  ore,  our  Canadian 
steel  plants  would  not  be  able  to  com])lete,  and  would 
have  to  close  down,  which  would  be  a  Jiational  disastei-. 
4. — What  Objections  are  there  to  the  Policy  Outlined? 

Free  trade  and  low-tariff  men  will,  on  principle, 
object  to  the  payment  of  a  bounty.  Considerable  dis- 
cussion has  already  taken  place  among  members  of  the 
House  of  C'ommons  on  the  proposal;  many  are  favor- 
ably disposed;  other  are  opposed.  The  in-iiicipal  ojipos- 
ition  comes  from  the  members  of  the  Middle  West ;  but 
ui)on  ac(piaintance  with  the  proposal  and  a  frank  dis- 
cussion of  the  nuitler,  many  have  conceded  the  merits  of 
the  request. 

Some  members  from  the  West  would  ajipeai-  to  be 
personally  favorable,  but  are  impressed  witli  the  public 
sentiment  of  the  West  against  such  a  projiosal.  Exam- 
ination of  this  feeling,  however,  has  shown  that  the 
basis  of  all  the  Western  opposition  to  special  conces- 
sions or  assistance  of  tariff  is  because  there  is,  in  tlie 
back  of  their  minds,  tlie  feeling  that  such  a  policy  means 
increased  cost  to  the  consumer  of  the  product.  With 
the  inherent  opjiosition  of  the  W>st  to  tariffs,  'liounty" 
is  i)ut  in  the  same  class,  and,  therefore,  is  misunder- 
stood. 

The  best  answer  those  seeking  the  bounty  can  give  to 
the  objecters  is  to  point  out  that  the  a])plicants  for 
bounty  do  not  seek  any  ])rotectivei  tarilT.  but  are  willing 
to  invest  their  capital  and  develop  the  industry  with- 
out a  cent  of  tariff  ))rotecti(m.  In  other  words,  the  blast 
funmce  man  may  still  i)urchase  in  the  cheapest  market, 
whether  it  be  in  the  I'nited  States,  Newfoundland  or 
any  country,  and  the  Canadian  in-oduct  mined  under 
this  jiroposed  policy  iiiii.st  com|)ete  and  can  be  sold 
only  where  it  is  as  good  or  better,  and  compai-atively, 
as  cheap  as  can  be  obtained  elsewhere. 

It  is  true  that  the  bounty  of  .$1.00  jier  ton  must  come 
fi-om  tlu'  exche(iuer  of  Canada;  but  that  will  be  di.stri- 
Imted  per  capita  over  the  entire  Dominion,  and  the 
net  result  to  be  decided  is:  Is  it  good  bu.siness  for  Can- 
ada to  ])ay  $1.00  jier  ton  bounty,  after  private  capital 
has  fir.st  expended  in  wages  alone,  three  times  that 
amount,  in  Canada,  to  earn  such  bounty  ? 

(^ther  and  equally  great  results,  such  as  increase  of 
po|)n1ation.  increa.se  of  tonnage  for  railways,  siibsidiarv 
interests  ami  industries,  new  cajiital,  national  iron  in- 
dependence, are  thrown  in  for  good  mca.surc7 
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Wlu-ii  Ave  eonsider  the  amount  of  money  spent  yearly 
ii]>nn  {ijiricultiire  by  the  Dominion  to  the  end  that  the 
f;irmer"m,'iy  frrf)\v  better  and  greater  products;  of  the 
national  investments  in  the  railways,  now  clamorinp: 
for  tonnage;  contemplate  the  trade  avenues  now  open 
ing  for  Canadian  development;  when  we  gauge  the  tre- 
mendous part  the  iron  and  steel  industry  plays  in  the 
development  of  the  country;  and  are  convinced  that,  if 
Canada  is  to  grow  and  take  advantage  of  opportunity 
now.  her  needs  for  iron  and  steel  will  be  enormous,  all 
must  realize  that  it  is  incumbent  upon  the  nation  to 
have  some  policy  evolved  to  stimulate  the  prcdnction 
of  iron  ore. 

With  European  competition  weakened  by  the  dis- 
astrous effects  of  war,  what  reason  has  Canada  to  be- 
lieve her  iron  and  steel  products  will  not  cost  her  more, 
and  her  development,  to  tliat  extent,  be  retarded,  if 
tiiose  cotuitries,  upon  Avliieh  we  depend  for  our  raw 
su I) plies  and  manufactured  products,  decide  to  advance 
the  price,  or  to  ccmserve  their  raw  products? 

Note. — The  memorandum,  as  presented,  was  accom- 
panied by  diagrams  and  tabulations  which  are  not  re- 
produced here. 


PROJECTED  STEEL  PLANT  IN  BRITISH 
COLUMBIA. 

The  second  Annual  Report  of  the  Department  of  In- 
dustries in  British  Columbia  contains  a  report  from 
the  Committee  appointed  to  study  the  available  mar- 
kets for  steel  and  steel  products  in  the  territory  that 
could  be  served  by  a  steel  plant  situated  in  British 
Columbia.  The  report  is  made  by  Messrs.  Nichol 
Thompson  and  J.  A.  Me.  Vety,  members  of  the  Advi- 
sory Board  and  the  Industrial  Commissioner,  Major 
:\ra'rtyn.  The  report  finds  that  there  is  a  market  on 
the  Pacific  Coast  for  two  million  tons  annually  of 
iron  and  steel,  including  tank,  ship  and  boiler-plate, 
merchant  bar,  tool  and  mining  steel,  structural  steel, 
shapes  and  angles,  and  light  rails.  Mr.  Nichol 
Thompson,  who  has  been  interested  in  the  sale  of  steel 
products  for  many  years,  says  there  is  a  market  in 
the  coast  territory  from  British  Columbia  to  Los  An- 
geles for  one  thousand  tons  per  day  of  foundry  pig- 
iron  alone,  or  2,000  tons  per  day  if  such  iron  can  be 
produced  anywhere  near  the  cost  of  steel-scrap — at 
the  date  of  the  Report— from  $27  to  $30  per  ton. 

With  regard  to  the  export  market,  it  is  stated  that 
at  present  Canada  exports  little  or  nothing  (this  is 
only  true  of  the  Pacific  Coast)  while  the  United  States 
exported  through  Pacific  ports  approximately  $100,- 
000,000  worth  of  iron  and  steel  products  yearly. 

The  reports  states  that  a  steel  plant  in  British  Co- 
lumbia is  a  necessity,  not  only  from  the  local  view- 
point, but  also  in  the  opinion  of  many  of  the  prominent 
steel  men  along  the  Pacific  Coast  of  the  United  States. 

It  is  stated  that  the  British  Columbia  Government 
has  entered  into  an  agreement  Avith  the  Coast  Range 
Steel  Company  to  pay  a  bounty  not  exceeding  three 
dollars  per  long  ton  on  pig  iron  manufactured  from 
ore  mined  in  the  province.  The  agreement  sets  forth 
that  British  ca])italists  are  prepared  to  invest  the  ne- 
cessary capital,  not  exceeding  ten  million  pounds,  in 
the  establishment  of  the  industry  if  the  engineers  now- 
engaged  in  examination  of  the  question  report  in  favor 
of  such  estahlishment. 

It  is  to  be  hoped  that  those  who  are  proposing  the 
establishment  of  a  steel  plant  in  British  Columbia,  be- 


fore committing  themselves  to  such  large  expenditures 
are  indicated  by  the  mention  of  a  sura  "not  exceeding 
ten  million  pounds,"  will  review  the  history  of  the 
Canadian  steel  industry  in  the  East,  and  seek  to  avoid 
some  of  the  pitfalls  that  they  may  otherwise  run  into. 
For  the  usual  type  of  blast-furnace  plant,  using  coke, 
the  first  thing  to  be  secured  is  a  large  supply  of  coal 
that  will  make  good  metallurgical  coke,  as  free  as  pos- 
sible from  sulphur  and  excess  ash.  The  second  re- 
quirement is  a  site  as  close  to  the  pitmouth  as  possible, 
and  with  a  tidewater  location  suited  to  assemblage  of 
ore  and  fluxes  by  modern  freighters  with  discharging 
appliances  of  up-to-date  design.  It  is  essential  that 
the  operations  of  the  coal  mines,  the  manufacture  of 
coke,  and  the  heat-using  metallurgical  processes  shall 
be  concentrated  where  every  possible  heat  unit  can  be 
extracted  and  used  on  the  spot,  and  that  the  electri- 
cal power  generated  shall  be  available  for  colliery, 
steel-plant  and  loading  and  discharging  operations  in 
common.  There  is  only  one  part  of  British  Columbia 
where  this  combination  of  conditions  is  to  be  found, 
namely  on  Vancouver  Island,  and  it  will,  in  our  opin- 
ion, be  a  great  initial  error  if  any  point  on  the  British 
Columbia  coast  is  selected. 

A  local  steel  industry,  using  electrical  power,  or 
powdered  coal,  for  the  making  of  steel  and  iron  from 
scrap,  such  as  is  being  very  successfully  operate  at 
Selkirk,  near  Winnipeg,  is  of  course  a  different  pro- 
position; and,  for  such  an  industry,  nearness  to  a  large 
centre  of  population,  availability  of  developed  hydro- 
electric power,  and  distributing  considerations  pre- 
sent another,  and  quite  different  problem  from  that 
of  the  ordinary  blast-furnace,  coke-oven,  rolling-mills 
type  of  steel  plant  that  is  usually  associated  with,  and 
grows  out  of  a  coal-mining  industry. 

The  Dominion  Iron  &  Steel  Company  had  an  original 
capitalization  of  $25,000,000,  and  that  of  the  Steel 
Company  of  Canada  is  $11,500,000,  and  both  these  com- 
panies have  establishments  far  larger  than  is  indicated 
as  being  desirable  in  British  Columbia  either  by  rea- 
son of  the  known  deposits  of  coal  and'  iron  in  that 
province,  or  the  estimated  market. 

The  first  necessity  for  a  large-scale  steel  plant  in 
British  Columbia  Avould  be  the  acquirement  of  large 
tracts  of  coal-bearing  lands  with  a  content  of  cheaply- 
mined  coal  of  metallurgical  quality  suited  to  the  mak- 
ing of  good  coke.  We  incline  to  the  opinion  that  such 
a  property  would  be  difficult  to  obfain,  and  there 
would  be  far  more  hope  of  permanence  to  a  steel  in- 
dustry in  British  Columbia  that  would  grow  out  of 
an  existing  coal-mining  corporation,  or  by  expansion 
of  foundry  enterprises  already  in  existence,  than  from 
the  advent  of  a  large  company  that  will  have  all  its 
problems  to  work  out  and  will  buy  its  experience  very 
dearly. 


POSITION  DESIRED. 

Thoroughly  trained  chemist  and  metallurgist,  with 
experience  in  Britain,  Germany  and  Canada,  and  absent 
in  England  during  whole  period  of  the  war  on  import- 
ant munitions  work,  desires  return  to  position  in 
Canada.  Special  experience  in  high  tensile  alloy-steels 
and  in  heat  treatment.  Fellow  of  the  Institute  of 
Chemistry  (Gt.  Britain)  member  of  American  Chem- 
ical Society  and  Society  of  Chemical  Industry. 
Address.  Box  21,  "Iron  &  Steel  of  Canada",  Garden- 
vale,  Que. 
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The  23  rd  Annual  General  Meeting  of  the  Canadian  Institute 

of  Mining  and  Metallurgy 

Montreal,   March  2nd  to  4th,  1921 


The  23rd  Annual  General  ^Meeting  oi"  the  Canadian 
Institute  of  Mininir  and  Metallurgy  was  held  in  Mont- 
real from  Mareh  2nd- to  4tli.  Tlie  proceedings  during 
tlie  first  two  days  were  devoted  to  business  nuitters  and 
to  the  reading  of  papers  dealing  with  general  mining  in 
Canada.  Particular  attention  was  paid  to  petroleum  oc- 
currences and  to  the  fuel  problem,  and  on  the  conclud- 
ing day  the  sessions  were  arranged  to  deal  more  part- 
icularly with  iron  ores  and  ferrous  metallurgy. 

The  first  paper  read  on  the  morning  of  the 
4th  March  was  prepared  by  Mr.  Angus  W. 
MacDonald,  the  Superintendent  of  Industrial  Re- 
lations of  tlie  Dominion  Steel  Corporation.  This 
paper  described  the  manner  in  which  the  related 
activities  of  the  Dominion  Steel  Corporation's  scat- 
tered collieries,  iron-works,  and  ore  and  limestone 
mines,  in  so  far  as  concerns  all  questions  of  employ- 
ment, workmen's  housing,  and  what  is  known  as  wel- 
fare work,  had  been  placed  under  the  general  direc- 
tion of  a  department  of  industrial  relations. 

Recreational  facilities,  employees'  benefit  societies, 
hospitals,  children's  playgrounds,  sanitation,  fire-pre- 
vention, first-aid  work,  housing,  etc.,  were  discussed 
in  this  paper.  The  object  of  the  department  is  to 
reduce  labour  "turnover"  to  a  minimum,  to  keep  em- 
ployees, once  they  are  obtained,  and  to  put  "ttiem  at 
the  work  they  are  most  adapted  for. 

Mr.  DeBlois  of  the  Nichols  Chemical  Company 
ompliasised  the  nece.ssity  to  put  a  considerable  portion 
of  the  responsibility  for  direction  of  such  activities 
on  the  employees  themselves,  even  to  the  extent  of 
partial  financial  support.,  and  the  avoidance  of  any 
suspicion  of  paternalism. 

Discussion  on  Increased  Use  of  Canadian  Iron  Ores. 

Mr.  Cowie.  of  the  Algoina  Steel  Corporation,  opened 
the  discu.ssion  by  reading  the  brief  presented  by  the 
Algoraa  Steel  Corporation  to  the  Tariff  Committee  of 
the  Cabinet. 

Since  this  st<atement  has  been  presented,  the  Moose 
Mountain  Iron  Mine  has  closed  down,  and  the  Algoma 
Company  would  in  all  probability  be  ccmipelled  to 
close  its  ore  mine.  Tjlie  situation  was  a  most  serious 
one.  If  we  had  in  Canada,  said  Mr.  Cowie,  only  one 
gold  mine,  one  silver  mine,  one  copper  or  one  nickel 
mine  producing,  would  we  not  all  get  together  and 
try  to  keep  them  producing? 

Mr.  T.  B.  Caldwell  —  who  received  hearty  applause 
upon  rising  —  detailed  his  personal  experience  in 
the  iron-ore  mining  industn'  in  Canada.  He  had 
opened  an  iron  mine  at  "Wilbur,  on  tlie  King^jton  and 
Pembroke  Ry.  in  IRSO,  and  later  had  opened  an  iron 
deposit  at  Calabogie.  Realizing  that  with  lilie  devel- 
opment of  t/ie  great  iron  deposits  of  the  Western 
States  the  Ontario  deposits  had  become  relatively 
small  he  had  eventually  become  interested  in  the  Tem- 
■  ogami  deposit,  of  the  great  value  of  which  he  was 
still  convinced.  He  related  the  favorable  opinion 
pa.s.sed  upon  this  deposit;  by  the  late  Dr.  Harlow  and 
by  Dr.  Van  Ilise,  the  late  0.  LeRoy,  and  otjiers. 

There  had  been  many  discu-ssions  on  bounties,  but 
with  such  little  residt  that  he  wished  to  suggest  some 
other  plan  to  interest  the  government.  He  .suggested 
the   Dnmiuinn    Covernmcnt  should  set   aside   a  sum 


of  money  for  the  intensive  testing  and  drilling  of 
some  promising  iron-ore  area.  This  jne  urged  because 
he  believed  our  iron-ore  resources  were  imperfectly 
known.  Mr.  Caldwell  read  a  letter  he  proposed  to 
address  to  the  Government  seeking  an  appropriation 
of  $300,000  for  studying  the  iron-ore  problem  in 
Canada,  and  for  drilling  properties.  He  suggested 
that  cost  of  drilling  could  be  recouped  from  royalties 
imposed  on  iron-ore  shipped  from  the  properties 
proved. 

The  Secretary  said  that  for  a  long  time  he  had 
earned  his  living  by  trying  to  make  pig-iron  from 
Ontario  iron-ores,  using  magnetites  from  Calabogie 
and  Central  Ontario.  Later  on,  in  Nova  Scotia,  had 
used  the  local  brown  ore,  and  had  attempted  to  use 
a  highly  siliceous  magnetite  of  desperately  poor  qual- 
ity in  that  Province. 

As  to  bounties,  he  was  absolutely  sure  the  country 
would  never  have  been  in  a  position  to  supply  the 
iron  and  steel  required  for  war  purposes  if  it  had 
not  been  for  the  initial  assistance  of  the  bounties. 
The  .system  of  bounties  did  most  materially  and  ef- 
ficaciously help  our  iron  and  steel  industry.  The 
matter  had  of  course  to  be  viewed  from  the  national 
standpoint,  but  nevertheless  he  did  not  believe  that 
at  this  time  a  request  for  a  bounty  would  be  favor- 
ably received.  A  deputation  from  British  Columbia  ' 
had  visited  the  Government  some  years  ago,  but  upon 
examination  their  representations  were  not  found  to 
be  well  founded,  and  it  was  no  use  making  any  prop- 
osition to  the  Government  unless  it  was  economically 
sound. 

Most  of  our  domestic  ore-  supply  is  low-grade  mag- 
netite, high  in  sulphur,  high,  in  silica  and  sometimes 
high  in  phosphorous.  It  is  not  material  favorably 
regarded  by  smeltermen.  Beneficiation  is  therefore 
neeessa^v^  This  means  much  planning  and  investiga- 
tion, and  much  capital,  and  there  must  be  a  large 
tonnage  of  suitable  ore  in  sight  to  .justify  this.  Iron- 
ore  deposits  cannot  be  gauged  as  to  quantity  as 
one  would  gauge  a  silver  or  a  gold  occurrence.  Ben- 
eficiated  iron-ore  pro-vndes  a  uniform  and  desirable 
product,  hut  it  is  difficult  to  mix  with  other  ores, 
^lixing  is  not  attempted  in  the  United  States.  An 
as.sured  supply,  sufficient  to  keep  one  or  more  furn- 
aces working  on  beneficiated  ore  is  necessary.  The 
mistakes  of  the  past  should  not  be  forgotten.  An 
attempt  has  Ix^n  made  to  beneficiate  the  Moose  Moun- 
tain ore,  but  it  had  been  an  attempt  to  develop  special 
machinery  rather  than  a  process.  Other  mines  are 
closed  down  at  present,  including  nickel  and  silver 
Tiiines.  The  Government  must  be  persuaded  that  the 
beneficiated  ores  would  be  used  in  Canada.  They 
will  not  be  interested  in  the  export  of  beneficiated 
ores. 

:^rr.  Caldwell's  suggestion  as  ti>  an  a!)propriation  is 
good. 

I^Ir.  B.  Neilly  said  that  the  .soundest  opinion  was 
that  the  iron  and  steel  industry  and  national  progress 
were  directly  related.  There  are  Canadian  ores  that 
can  be  beneficiated,  but  not  to  meet  American  com- 
j)etition.  How  is  tlie  spread  to  be  taken  up?  The  dis- 
cussion as  to  whether  a  bninily  .should  be  ]iaid  or 
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w  hi'tln-r  ;i|i|»r(i|iriril  ion  should  lie  iiui'lc  he  tlion^ilit 
wjis  'miiiiiilciiiil,  iis  it  was  the  saiiK!  Ihiiiy.  lie  incn- 
tiiiiicd  lluit  ill  till!  early  liistoiy  of  t.lic  riiiiorl  States 
iiiid  of  I'.iitniii  also  the  importation  or  irou  and  steel 
jj:oods  had  Ix-cn  |)i-oliil)ited  in  the  interests  the  home 
industry.    He  moved  a  resolution  that: 

"Whereas  the  imi)ortance  of  the.  iron  and  steel 
industry  is  a|)pHrent,  and  only  five  pereent  of  re- 
(piirements  is  supj)lied  from  domestic  iron  ores, 
that  this  nieetiiifr  ji'o  on  redphl  as  advocatin^^  in 
principle  tiie  payment  of  a  bounty  on  Iteneficiated 
iron-ores." 

Mr.  Goodwin  saiti  tliat  s,o  far  we  liad  attemjjted  in 
Canada  to  smelt  iron  ores  in  furnaces  of  United  States 
desin?!.  nsinfj  United  States  practice,  hut  our  ores  are 
dissimilar  to  tiiose  of  .the  United  States.  P>]ast«furn- 
ace  practice  had  IiGen  devised  to  suit  local  conditions 
in  other  couiitries.  British  furnaces  are  distinctive, 
and  most  radical  departures  from  accepted  practice 
have  heen  carried  out  in  Norway  and  Sweden.  We 
shouhl  not  assunu^  tliat  hcneficiation  is  always  ne- 
cessary, hut  should  suit  our  methods  to  our  ores. 

Electrical  Smelting  Progress. 

Dr.  Stansfield  referred  to  his  exi)eriments  in  elec- 
trical smelting.  Thei'e  were  two  nuiin  difficulties  in 
("anacla,  first,  the  supply  of  iron  ore  and  secondly  the 
sui)ply  of  fuel.  We  had  in  Canada  a  considerable  sup- 
])ly  of  electric  power,  and  he  had  heen  experimenting 
foi-  some  years  to  devise  a  process  to  suit  local  condi- 
tions. It  seemed  now  somewliat  i)r()l)al)le  tluit  the  im- 
.  ]U'()vements  which  have  been  made  in  the  reduction  of 
iron-ore  at  temperatures  lower  than  theii-  nu'lting  point 
will  hi-in<>-  the  possibility  of  electric  smelting  into  the 
region  of  practical  operation.  The  process  in  general 
is  to  crush  the  ore,  heating  it,  or  mixing  it  with  some 
form  of  carboji  at  temperatures  about  800  degrees  for 
henmtitc,  or  900  degrees  for  magnetite,  and  making 
an  ii-on  sponge,  which  is  the  starting  point  for  subse- 
(luent  electrical  furnace  treatment.  Dr.  Stansfield 
said  it  seemed  to  him  (piite  probable  that  before  long 
we  shoidd  be  able  to  i-educe  hematite  ores  so  reason- 
ably that  their  comiru>rcial  utilisation  will  be  possible. 
This  would  alter  the  complexion  of  tiie  iron-ore  situa- 
tion in  Canada,  and  the  process  might  permit  the  uti- 
lization of  low-grade  fuels  such  as  peat  and  wood. 

Mr.  Cowie  said  the  increase  in  pig-iron  production 
was  a  I'csult  of  the  bounties,  and  pointed  out  that  the 
bounties  ])aid  by  the  (Tovernment  during  the  bounty 
period  was  proved  to  have  l)een  I'eturned  by  the  in- 
crease in  customs  duties  at  the  ports  of  Sydney,  Sault 
Ste.  Marie  and  Hamilton.  Similar  results  might  be 
expected  to  follow  a  bounty  now. 

Mr.  Edwin  Ludlow  referred  to  a  satisfactory  grade 
of  nu>tallurgical  coke  which  had  been  obtained  fi-om  a 
mixture  of  the  low-volatile  coals  from  Jasper  Park 
with  the  higher-volatile  coal  of  Vancouver  Island,  at 
his  suggestion.  lie  mentioned  that  when  looking  over 
Vancouver  he  had  noticed  steel-ships  building  and  was 
told  ttie  iron  for  their  fabrication  canu>  all  the  way 
from  Pittsbui-gh,  which  he  hardly  considered  good 
business. 

Colonel  Dwight — whose  connection  with  the  Dwight- 
Lloyd  process  used  at  Babbit  gave  especial  interest  to 
his  remarks — said  that  the  i)roblems  confi-onting  Can- 
ada in  developing  her  natural  resources  were  ones  that 
appealed  very  strongly  to  confreres  in  the  Uiuted 
States,  as  they  Averc  beginning  to  be  troubled  with 
similar  jiroblems. 


Possibly  all  present  were  not  aware  tliat  right  along- 
side the  development  of  iron  ores  in  the  Mesabi  Ranj^e 
there  had  grown  up  a  new^  enterprise  for  the  hcneficia- 
tion of  taeonite  ores,  which  form  an  imftortant  part 
of  the  ore  deposits  of  the  Lake  Region,  and  a  problem 
that  is  now  being  attacked  in  a  verv  serious  wav. 
Profiting  by  the  experience  in  the  low-grade  i»orphry 
copper-ores,  the  Mesabi  Company,  financed  by  the 
well-known  house  of  Hayden  Stone  &  Co.,  who'  have 
had  much  exj^erience  and  success,  headed  by  Mr.  Jack- 
ling,  have  undertaken  to  beneficiate  these  Ucf»nite  de- 
j)osits.  They  have  gone  at  it  intensively,  have  studied 
the  ])roblem  for  several  years  and  have  tried  many 
thou.sands  of  tests.  After  passing  through  all  the  dif- 
ferent stages  found  to  be  necessary  they  are  now  pro- 
ceeding with  the  construction  of  their  first  unit  which 
will  demonstrate  on  a  fully-working  .scale  the  practical 
success  of  the  enterprise. 

Col.  Dwight  gave  a  brief  description  of  the  process 
of  beneficiation.  Commencing  with  a  crude  agate-ore 
containing  30  to  35  percent  of  iron,  this  is  blasted  out 
and  gathered  by  steam  shovels,  crushed  to  a  fine 
powder,  concentrated  in  log-washers  —  modified  by 
some  electrical  device  that  has  been  worked  out,  — 
de-watered,  and  passed  over  Oliver  filters,  after  going 
through  a  Dorr  classifier;  is  then  mixed  with  the  ne- 
(;essary  amount  of  carbon  and  passed  along  to  the 
sintering  furnaces.  The  reaction  was  interestingly  de.s- 
cribed  by  Colonel  Dwight,  who  likened  the  process  of 
the  sintering  to  the  burning  of  a  cigar,  the  combus- 
tion proceeding  from  the  top  doAvnwards  and  develoj)- 
ing  a  temperature  of  from  1,000  to  l.l'OO  degrees  ('.. 
inducing  a  c(mdition  of  semi-fluid  mobility.  The  re- 
sulting sinter  is  not  unlike  coke,  and  in  the  case  of 
magnetite  is  a  material  that  responds  very  readily  to 
the  reducing  action  of  the  blast  furnace. 

In  concluding.  Colonel  Dwight  said  that  the  applica- 
tion of  this  Mesabi  development  to  Canad  was  that  if 
Ihe  other  economic  problems  coiniccted  with  the  similar 
ores  in  Canada  could  he  worked  out,  the  beneficiation 
problem  had  already  been  solved.  He  wished  the  In- 
stitute and  the  industry  in  Canada  sui-cess  in  its  en- 
deavours. 

Friday  Afternoon. 

In  the  concluding  afternoon  of  the  meeting,  papers 
were  read  by  R.  L.  Lindstrom  on  "Steel  Castings  for 
Mining  Purposes"  illustrated  by  lantern  slides  showing 
microi)hotographs  bearing  on  the  methods  used  to  en- 
sure sound  castings  for  mining  purposes  and  on  anneal- 
ing and  heat-treating.  Messrs.  W.  S.  McKee  and  J.  H. 
Blake  presented  a  paper  on  "Manganese  Steel  Castings 
in  the  Mining  Industry". 

Excursions  were  made  to  the  Davidson  Steel  Found- 
ries at  Turcot  and  to  the  woi'ks  of  the  Dominion  Engin- 
eering Works  at  Lachine.  About  35  nuMubers  accom- 
panied these  excursions. 

At  the  Davidson  works,  the  party  was  shown  round 
by  Mr.  T,  R.  Davidson,  General  Manager,  seeing  the 
Snyder  electric  fumaces,  the  transformer-room,  and  thf 
ca^sting  processes. 

At  Rockville,  the  newly  equipped  works  of  the  Dom- 
inion eiigineering  Works  were  seen,  the  party  being 
>dunvn  through  by  the  President.  Mr.  G.  H.  Duggan 
and  his  assistants.  The  Foundry  and  the  Main  Shop 
are  not  excelled  in  Canada.  Castin^fs  of  unusual  sizQ 
and  fineness  can  be  made,  and  the  machine  tools  are 
of  . the  largest  dimensions.  The  manufacture  of  paper- 
nuikiug  nuiehiuery,  and  water-wheels,  are  this  Com- 


M;n-i-h,  1921 

paiiy's  t'S|)cci;il  work.  Two  waloi'-wiu'cl  units,  whicli 
wove,  socii  under  const  ruct ion  in  tlie  shop,  for  the  ("vedjir 
Rapiils  and  Sha\viiii<'-aii  ('ompaiiies,  are  the  largest  of 
their  kind  yet  constructed. 

Tiie  hirge  size  of  tlie  eastings  re<iuiring  to  l)e  machined 
is  indicated  by  the  purchase  of  a  :].')  ft.  inill  — tlie  found- 
ations of  Avhicli  were  seen  under  construction  by  the 
party  —  sliortly  to  be  installed.  It  is  understood  this 
mill  is  oidy  ecpudled  in  size  by  one  installed  at  the 
Brooklyn  Navy  Yard,  and  that-  it  is  only  ai)i)roached 
in  Canada  by  a  32  ft.  mill  at  the  Peterboro  Works  <  f 
the  Canadian  General  Electric  Com])any. 

SALE    OPTION    GIVEN   FOR    ATIKOKAN  IRON 

MINE. 

J.  J.  O'Connor,  Port  Arthur. 

That  the  iron  ore  resoxirces  of  Northern  Ontario  are 
about  to  receive  the  active  attention  of  experienced 
iron-ore  operators,  Avas  announced  at  the  meeting  of 
the  Port  Arthur  City  Council  on  the  1st  instant. 

Mr.  J.  Dix  Fraser,  repre.senting  the  National  Trust 
Company  of  Toronto,  appeared  before  the  City  Coun- 
cil of  Port  Arthur,  and  asked  for  the  .ratification  of 
an  agreement,  made  by  the  National  Trust  Company, 
with  Clement  K.  Quinn,  of  Duluth,  Minn,  at  a  meeting 
of  the  Council  on  the  1st  inst. 

Mr.  Fraser  asked  for  the  ratification  of  an  agree- 
ment made  between  the  National  Trust  Company,  and 
Mr.  Clement  K.  Quinn,  for  the  sale  to  the  latter,  of 
the  properties  of  the  Atikokan  Iron  Mine,  situated  on 
the  Atikokan  River,  127.  miles  west  of  Port  Arthur, 
on  the  Canadian  National  Railway. 

The  City  of  Port  Arthur  has  a  one  tenth  interest 
in  the  mine  and  blast-furnace  of  the  Atikokan  Iron 
Company,  the  la'st-named  being  located  at  Port 
Arthur. 

^Ir.  Fraser  stated  to  the  City  Council  that  the  Na- 
tional Trust  Company  had  granted  to  Mr.  Quinn  a 
ninety-day  option  to  purchase  the  Atikokan  Iron 
Mine,  In  order  that  he  may  make  searches  of  title, 
and  carrj'  out  preliminary  work  necessitated  by  the 
transaction.  The  agreement  made  between  the  Na- 
tional Trust  Company  and  Mr.  Quinn.  was,  necessarily 
made  snb.ject  to  ratification  by  the  City  of  Port 
Arthur.  The  agreement  was  practically  made  com- 
plete, when  the  Council,  by  resolution,  authorized  the 
Mayor  and  City  Clerk  to  "execute  the  /equest  of  the 
Xational  Trust  Company  for  the  sale  of  the  Atikokan 
Iron  Mine." 

yir.  Fraser  stated  to  the  City  Council  that  the  con- 
sideration was  .+1.500.000,  payable  .$50,000  within  one 
year  and  tliree  months  from  tlic  date  of  commence- 
ment of  operations,  and  the  balance  of  $1,450,000  in 
yearly  payments  +100.000.  the  balance  due  bearing 
(i  per  cent  interest. 

\o  intimation  was  given  as  to  the  ]irobable  date  of 
conunencement  of  active  operations  at  the  mine,  as 
Mr.  F'rascr  .stated  he  was  not  in  po.ssession  of  Mr. 
Quinn 's  proposed  program,  but,  as  Mr.  Quinn  has  been 
given  the  right  to  carry  on  extensive  operations  at 
once,  it  is  j)resumed  that  active  mining  will  begin  on 
the  conclusion  of  the  transaction,  and  that  the  Ati- 
kokan will  enter  the  shipping  class  durnig  the  cur- 
rent year. 

During  the  currency  of  the  payments,  mining  is  to 
be  carried  on  subject  to  tlie  approval  oC  the  National 
Trust  Company's  representative,  Mr.  J.  Dix  Fraser, 
who  will  act  as  an  in.spcctor.    This  is  for  tlic  purpose 
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of  guarding  against  the  possibility  of  taking  out  only 
the  high-grade  ore,  and  abandoning  the  property  at 
,a  later  stage. 

Mr.  Fraser  also  made  the  statement,  that,  while  the 
furnace  had  been  separated  from  the  mine  propert\  . 
he  had  every  pro.spect  of  a  sale  of  that  too,  \/ithin  a 
comparatively  short  time.  He  intimated  that  nego 
tiations  Avere  well  under  Avay  to  that  end,  and  would 
likely  be  successfully  concluded. 

Mr.  Quinn  is  one  of  the  most  enterprising  and  sue 
cessful  iron-ore  operators  on  the  Minnesota  ranges, 
with  offices  at  Duluth,  Cleveland,  and  on  the  various 
iron  ranges  of  Lake  Superior.  His  advent  upon  the 
mining  activities  on  the  iron-ore  ranges  of  Northern 
Ontario  is  hailed  wnth  the  greatest  satisfaction.  It  is 
felt  that  his  standing  in  the  iron-ore  Avorld  is  a  suffi- 
cient guarantee  that  mining  and  shipping  of  iron  ore 
from  Ontario  ranges  Avill  soon  be  an  actuality,  and 
will  lead  to  further,  and  more  extensive  operations  on 
many  of  the  iron  ranges  on  the  Canadian  side  of 
Lake  Superior. 


DR.  ALFRED  STANFIELD  AWARDED  PLUMMER 
MEDAL. 

Dr.  StcUisfield  who  has  been  awarded  tlie  Plummer 
Medal  for  1919  for  his  paper  on  "Electric  Furnaces", 
was  born  at  Bradford,  I-Cngland  on  March  18th,  1871, 
and  was  educated  at  London  University,  from  which  lie 
later  obtained  the  degree  of  D.Sc.  For  eight  years  fol- 
lowing 1890  Dr.  Stansfield  w-as  assistant  to  Sir  AVm. 
Roberts-Austen  at  tlie  Royal  Mint,  London,  he  was 
then  appointed  to  take  charge  of  the  metallurgical  and 
assaying  laboratories  of  the  Royal  College  of  Scieijce. 
London,  which  post  he  held  until  being  ai)pointed  Pi-o- 
fessor  of  Metallurgy  at  Mctiill  University  in  1901.  Foi- 
almost  tAventy  years  Dr.  Stansfield  has  been  connected 
with  the  staff  of  McGill  University,  and  is  uoav  Rirks 
Professor  of  i\Ietallurgy  and  head  of  the  Metallui-gical 
I)ep<;irtment. 

Di".  Stansfield  is  Avell  knoAvn  for  his  al)le  research 
work,  for  the  Dominion  GoA'ernmeiit  he  made  an  ex- 
haustiA'e  study  of  electric  smelting  of  iron  SAveden.  he 
has  also  made  extensiA'e  experiments  in  electric  smelting 
of  zinc  and  the  production  of  zinc  oxide  i)aints  at  Slui- 
Avinigan  Falls.  As  a  member  of  the  Government  Com- 
mission appointed  in  1915  by  the  Minister  of  ]\niiti;i 
and  Defence  Dr.  Stansfield  reported  on  the  copper  and 
zinc  possii)ilities  in  connection  Avith  shell  production. 
In  addition  to  his  UniA'ersity  and  consulting  Avork  Dr. 
Stansfield  has  taken  his  share  in  the  dcA-elopment  of  the 
Canadian  technical  jn-ess,  being  editor  for  the  first  two 
years.  (191S-1919)  of  "Inm  and  Steel".— Fnmi  .lournal 
"Engineering  Institute  of  CiUiada." 


DWIGHT  P.  ROBINSON  &  CO.,  OPEN  MONTREAL 
OFFICE. 

Dwiglit  P.  Robinscn  iS;  Company,  I ncoi'|)orated.  ;i 
large  firm  of  engineers  and  constructors  of  New  York, 
has  receiitl.v  opened  branch  offices  in  Montreal  in  the 
Dominion  Express  Building.  Alexaiidei-  C.  Barkei-, 
.\'ice-Presideiil.  is  in  chargi*  of  the  office.  The  compan,\ 
is  a  coiisolidalioii  of  AVest in ghou.se.  Church.  Kerr  C(  ., 
Inc..  and  Dwight  P.  Robinson  &  Co..  Inc.,  and  has  dot\< 
exfeiisive  const  riicl  ion  and  engineering  Avork  in  Can 
ada  for  the  Canadian  Pacific  Raihvay,  Canadian  Salt 
Company,  Canadian  Crocker-AVheeler  Co..  Dominion 
•  iovernment,  Aetna  Explosives  Co.,  Grand  Trunk  Rail 
wa.v  and  others. 
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PRODUCTION  OF  THE  DOMINION  STEEL  COR- 
PORATION DURING  THE  CALENDAR  YEAR. 
1920.  (Est.) 

Tlic  jipproximate  fipuros  of  steel  j)l;iiit  production, 
iind  of  the  ore  and  limestone  mines,  of  the  Dominion 
Steel  Corporation,  are  furnished  us,  by  courtesy  of  the 


Corporation,  as  under: 

Marble  Mr)untain — Limestone,  net  tons  .  .   .  .  208,802 

I'ort  au  Port — Limestone,  net  tons   128,895 

Wabaua  Ore  Mined,  net  tons   6.54,010 

Coke,  net  tons   338,149 

Pig  Iron,  Gross  tons   230,974 

I  npots,  gross  tons  266,463 

Kails  (Standard),  gross  tons   15,425 

Blooms,  gross  tons   192,030 

i'-illets,  gross  tons   149,352 

I{ods,  gro.ss  tons   92,296 

Wire,  net  tons   24,157 

Nails,  net  tons  ■  .  .  16,978 

Bars  (rods  &  Bars),  gross  tons    1,857 

Bars  (Merchant),  gross  tons   608 

Lt.  Rails,  gross  tons   5,728 

Sulphate  of  Ammonia,  pounds  14,777,280 

Tar,  gallons  (Imperial)   5,168,241 

Peiizo],  gallons  (Imperial)   291,102 

Toluol,  gallons  (Imperial)   337,-342 

Nai)h.  Solv.,  gallons  (Imperial)   50,174 

Sul.  Acid,  net  tons   10,536 


DOMINION  ENGINEERING  WORKS  FIRST 
ANNUAL  REPORT. 

Tiie  First  Annual  Report  of  the  Dominion  Engineer- 
ing Works,  Limited,  gives  a  balance  sheet,  hut  no  profit 
and  loss  statement,  the  last-named  calculation  not  being 
one  considered  advisable  to  attempt  because  of  the  ini- 
tial nature  of  the  enterprise,  and  the  large  number  of 
susi)ense  items  arising  from  uncomi)leted  contracts.  Ex- 
penditures on  contracts  taken  up  to  31st  December,  to- 
talling purchase  prices  of  $3,400,000.  have  been  made  of 
.$1,845,853,  but  it  would  ordy  be  j)ossible  to  credit  fully 
completed  contracts  to  the  extent  of  $200,000,  the  Board 
considered  it  undesirable  to  publish  a  ])rofit  and  loss 
statement  containing  entries  of  so  small  a  proportion  of 
the  expenditure  on  manufacture. 

In  regard  to  the  progress  of  the  equipment  of  the 
l)lant  and  the  Avork  on  current  contracts,  the  Report  of 
the  Board  states,  in  part: 

During  the  year  there  has  been  installed  a  large  pro- 
l)ortion  of  the  additional  plant  required  for  the  manu- 
facture of  water  turbines  of  all  capacities,  including  the 
largest  possible  to  transport. 

Work  on  some  of  these  turbines  is  now  in  process, 
contracts  having  been  entered  into  for: 

2  Turbines  for  Laurentide  Power  Co.,  20,000  h.p.  each. 

2  Turbines  for  :\Iontreal  Light  &  Power  Consolidated 
(Cedars),  13,000  h.p.  each. 

1  Turbine  for  Montreal  Light,  Heat  &  Power  Con- 
solidated (Cedars),  1,500  h.p. 

1  Turbine  for  Shawinigan  Water  &  Power  Co.,  41,- 
000  h.p. 

4  Turbines  for  Spruce  Falls  Company,  2.900  h.p.  each. 

The  Cedars  Rapids  wheels  are  duplicates  of  those  al- 
ready installed,  and  were  until  last  year  the  largest 
wheels  that  had  been  built.  The  Shawinigan  wheel 
A\  ill  be  the  largest  wheel  of  this  type  in  existence. 

The  business  entered  up  to  the  31st  December,  in- 
cluding that  taken  over  from  the  Dominion  Engineering 
&  ^lachineiy  Company  amounted  to  $3,400,000.  appro- 
ximately distributed: 
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Paper-making  machinery   $l,7fX),000 

Hydraulic  machinery  i   1,650,000 

Foundry  sales   56,000 


1920  REPORT  OF  THE  NOVA  SCOTIA  STEEL 
&  COAL  CO. 

The  report  of  operations  and  financial  statement  of 
the  Nova  Scotia  Steel  &  Coal  Company  for  1920,  in 
view  of  the  transitory  conditions  of  that  year,  should 
be  regarded  as  very  .satisfactory.  The  volume  of  busi- 
ness was  almost  three  times  greater  than  in  1919, 
amounting  to  $19,558,479  compared  with  $6,889,941  in 
1919,  although  the  profits,  reflecting  a  smaller  margin 
of  profit,  were  $2,376,085,  or  $182,780  in  excess  of 
those  of  1919. 

The  common  stock  dividend  was  well  earned,  the 
amount  available  for  common  .stockholders  showing  a 
ratio  of  6.9  per  cent,  comparing  with  5.73  per  cent  in 
1919,  reckoned  on  the  capitalization.  The  rate  of  divid- 
end maintained  for  some  years  has  been  5  per  cent  an- 
nually. The  disbursements  of  1920  include  two  years  de- 
deferred  dividends  on  the  preferred  stock  of  the 
Eastern  (Jar  Co.  The  earnings  did  not  fulfill  the 
earlier  promise  of  the  year,  and  reflect  the  falling  off 
in  steel  demand,  which,  the  report  of  the  President 
states,  ceased  almost  entirely  at  Midsummer.  Under 
these  conditions,  the  important  part  played  in  stabi- 
lization of  earnings  by  the  combination  of  coal  pro- 
perties that  is  such  a  real  asset  of  both  the  large  Cape 
Breton  steel  companies,  is  made  evident,  although,  as 
further  stated  in  the  President's  remarks,  the  imposi- 
tion of  an  export  embargo  by  the  Government  in  the 
Summer  entailed  a  serious  loss  of  profits  to  the  Com- 
pany. 

A  condensed  statement  of  the  Profit  &  Loss  account 
for  the  past  three  years  is  as  follows : 

1920       1919  1918 
$  $  $ 

Profits   .  .    2,376,085  2,193,305  3.535,525 

Less  Depreciation  .  .  561,582  554^593  206.968 
Less  Bond  interest  & 

Preferred  Dividends  .  .  775.096  778,835  692.064 
Le.ss  Common  Dividends    750,000    7-50,000  750.000 


Total  Deductions  .  .   .  .    2,086,678  2.083,428  2,649,032 

Surplus...   289.407     109,875  868,492 

Previous  Balance  .  .   .  .    2,726,461  2,616,585  1.730.093 


P.ahince  to  P.  &  L   3,015.868  2.726,161  2,61.5.585 


The  position  of  the  Company  with  regard  to  working 
capital  is  not  so  liquid  as  it  was  during  the  two  pre- 
vious years,  and  the  balance  sheet  contains  an  item  of 
$2,162,755  for  bank  loans  which  is  new  since  1919.  and 
represents  money  tied  up  in  storing  coal  and  in  stocks 
of  steel  products  and  money  owing,  which  includes 
$952,452  due  from  the  Government  and  other  railways 
for  cars  delivered  but  unpaid  for  at  the  year  end. 

Excess  of  cm-rent  assets  over  current  liabilities  com- 
pare as  follows : 

1920        1919  1918 
$  $  $ 

Current  assets  ..  ..  10.913,218  9.063,082  11,468,829 
Current  liabilities  ..      4,445.856  1.319,524  1.403.7.50 


Working  capital  .  .  .       6.445.856  7.671,558  10.065.079 


The  Balance  Sheet  .shows  no  very  notable  changes 
except  in  the  matter  of  working  capital.    Property  ac- 
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count,  aftei-  a  generous  depreeiatiou,  shows  an  increase 
of  $570,000,  and  quick  assets  represented  by  war  loans 
and  cash  total  .+2,493,825,  comparinj^-  with  $4,132,542  at 
the  end  of  1919. 

It  is  understood  the  Companj'  now  controls  the 
Acadia  Coal  Company's  properties  practically  to  the 
point  of  ownership,  and  its  position  is  thereljy  much 
stronofthened,  as  tlie  Acadia  Coal  holdings  constitute 
a  most  valuable  reserve  of  coal  of  larger  extent  than 
was  formerly  supposed. 

In  reviewing  the  operations  of  the  Company,  the 
President,  Mr.  D.  II.  Mcl^ougall,  says  in  part: 
Coal  Operations. 

■'The  imi)roved  demand  for  coal  which  commenced 
in  the  autumn  of  1919  continued  during  the  greater 
part  of  the  year,  but  perceptible  slackening  Avas  notice- 
able in  the  early  part  of  November  ixnd.  since  that  time 
it  has  decreased  rapidly. 

"The  general  shortage  of  coal  in  Europe  and  the 
threatened  strike  of  coal  miners  in  Great  Britain  in- 
creased the  foreign  demand  very  materially,  and  the 
company  was  able  to  secure  in  the  early  part  of  the 
year  scune  very  attractive  conti'acts  for  coal  for  ex- 
port. Only  a  part  of  the  deliveries  under  these  con- 
tracts was  overtaken  when  an  embargo  placed  on  the 
export  of  coal  by  the  Federal  Government  resulted  in 
their  cancellation  and  made  it  necessary  to  secure 
other  employment  for  the  steamers  engaged  for  this 
business,  the  result  of  which  entailed  a  serious  loss  t'O 
the  company. 

"It  is  regrettable  that  this  overseas  outlet  for  coal 
which  was  only  secured  after  a  great  deal  of  effort 
on  the  part  of  the  company  Avas  thus  interfered  with 
and  we  fear  lost  permanently. 

"While  for  the  moment,  owing  to  the  closing  down 
of  the  blast-furnace  and  steel  plant,  the  amount  of 
coal  being  banked  is  larger  than  usual,  your  directors 
hope  that  as  soon  as  navigation  opens  the  demand  for 
coal  Avill  enable  the  company  to  dispose  of  a  reason- 
able amount  of  banked  coal  as  well  as  the  full  output 
of  its  various  collieries.  The  output  for  the  year  was 
633.845  tons  as  compared  witli  550,965  tons  in  1919." 
Steel  Operations. 

"The  operations  at  Wabana  were  restricted  almost 
entirely  to  development  work  and  consequently  the 
output  of  ore  was  but  slightly  larger  than  last  year, 
amounting  to  265,755  tons,  as  against  213,410  tons  in 
1919.  Of  the  ore  mined  124,014  tons  were  shipped  to 
North  Sydney.  There  was  also  shipped  to  Europe 
12,375  tons,  of  which  6,752  tons  wei-e  shipped  on  a  pre- 
war contract  and  the  balance  sold  f.o.b.  Wabana. 
While  ocean  freiglit  rates  have  fallen  very  matei'ially, 
the  depression  in  the  iron  and  steel  trade  in  both 
Kurnpe  and  the  United  States  has  up  to  the  present 
militated  seriously  against  any  considerable  business 
in  the  export  of  iron  ore. 

"The  demand  for  iron  and  steel  products  wliicli  was 
satisfactory  at  tlic  time  of  the  last  annual  report  con- 
tinued until  midsummer,  when  orders  ceased  almost 
entirely.  The  company  had  accuraulated  a  sufficient 
tonnage  of  unfilled  orders  to  keep  the  rolling  mills  in 
oi)erafion  until  the  end  of  the  year.  It  was,  however, 
considered  advisable  to  shut  down  the  steel  plant  at 
Syrlncy  Minos  about  the  middle  of  November,  and,  up 
to  date,  conditions  have  not  warranted  restarting  this 
plant. 

"The  railways  of  Canada  are  still  in  need  of  rolling 
stock  and  track  material,  and  it  is  anticipated  that,  in 
in  the  near  future,  substantial  orders  will  be  given  out, 
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of  which,  doubtless,  this  company  will  secure  a  reason- 
able proportion." 

Coal  and  Steel  Outputs. 

1920.  1919. 
Tons.  Tons. 

Coal   633,845  552,044 

Pig  Iron  made   73,829  35,676 

Steel  Ingots  Made    114,869  58,238 

Steel  Ingots  Cogged   117,958  54,645 

Steel  Billets  Re-rolled   67,906  44,468 

Total    Shipments    of  finished 

steel,  forgings,  etc   95,087  44,051 

Tm'o  steamers  Avere,  completed  for  the  order  of  the 
Canadian  Government,  the  "Canadian  Miner"  and  the 
"Canadian  Sapper"  both  of  2,800  tons,  and  a  third 
vessels,  the  "Volunda"  Avas  built  for  the  Company's 
oAvn  use,  of  similar  tonnage. 

The  Eastern  Car  Co.  constructed  and  delivered 
1,462  standard-gauge  freight  cars,  10  standard-gauge 
snow-ploAvs,  and  157  narrow  gauge  mine  cars.  At  the 
end  of  the  year  there  Avas  on  order  200  forty-ton 
standard  box-cars,  and  500  fifty-ton  box-cars,  designed 
to  carry  grain. 

STANDARD  REQUIREMENTS  OF  SINGLE-PHASE 
DISTRIBUTION  TRANSFORMERS. 

Publication  No.  2  of  the  Canadian  Engineering  Stand- 
ards Association  deals  with  standard  requirements  of 
single-phase  distribution  transformers,  and  in  the  pre- 
face is  stated  to  have  been  draAvn  up  primarily  for  the 
use  of  manufacturers  and  purchasers  to  express  the  re- 
cognised Canadian  practice  as  to  the  standard  sizes  and 
construction  of  single-phase,  oil-insulated  distribution 
transformers.  This  question  Avas  originally  taken  up  at 
the  request  of  the  Hydro-Electric  PoAver  Commission  of 
Ontario,  difficulty  having  been  experienced  owing  to 
the  lack  of  uniformity  in  Canadian  practice  regarding 
standard  sizes,  polarity,  number  and  percentage  of  taps, 
and  other  important  points.  The  Report,  Avhich  is  the 
Avork  of  the  Sub-Committee  on  Transformers  is  not  in- 
tended to  include  such  portions  of  a  transformer  spe- 
cification as  are  already  sufficiently  provided  for  in 
Canada  by  the  very  general  adherence  to  such  standard- 
ization rules  as  those  of  the  A.  I.  of  Electrical  Engineers, 
nor  docs  it  cover  certain  points  in  regard  to  Avhich  gen- 
eral agreement  does  not  at  present  seem  possible.  The 
Chairman  of  the  Sub-Committee  on  Transformers  is  Mr. 
A.  A.  Dion,  Ottawa  Electric  Company. 

Copies  of  the  specification  can  be  obtained  from  tlie 
Secretary,  Mr.  P.  J.  Durley,  at  Ottawa,  price  25  cents. 


THE  INCHCAPE  BELL. 

Lord  Inchcape,  the  Avell-known  English  banker,  has 
some  things  to  say  about  trade  conditions  in  Britain 
that  have  an  application  not  confined  to  the  British 
Isles.    Some  of  his  statements  are  quoted : 

"What  killed  the  boom  a  year  ago  Avas  that  nobody, 
wliether  he  Avas  a  manufacturer,  or  a  customer,  a  Gov- 
ernment, a  private  employer  or  a  Avorking  man,  seemed 
to  bother  about  costs". 

"Excessive  profits  snatched  during  a  boom  have 
ahvays  to  be  paid  for  later  on.  Excessive  wages  bring 
the  penalty  of  unemployment". 

"A  maximum  Avage  is  never  too  much  for  a  maximum 
output.  But  a  maximum  Avage  for  a  minimum  output 
is  fatal  not  only  to  the  individual  but  to  success  as  a 
nat  ion". 

"As  a  nation  avc  have  nothing  to  fear,  industrially  or 
politically,  from  any  foreign  rival.  Our  real  dangers 
are  internal." 
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STEEL  FISHING  VESSELS. 
Nova  Scotia  Fishermen  Considering  their  Substitu- 
tion for  Wooden  Vessels. 


Consiilcration  is  at  present  being  given  by  Lunen- 
iM.rg  and  ether  fishing  ports  of  Nova  Scotia  to  the 
possible  advantages  of  substituting  steel  tishnig- 
sehooners  for  the  traditional  wooden-bnilt  type  tor 
deep-sea  fishing.  n  -^.i 

Tlie  advantages  of  steel-built  vessels  compared  with 
wooden  vessels  include  a  lower  rate  of  insurance  so 
lon^r  as  the  steel  vessel  retains  her  class,  which  should 
be  from  2o  to  30  years  at  least.  It  is  next  to  impos- 
sible to  insure  wooden  vessels  at  any  reasonable  pre- 
mium after  thev  are  five  years  old.  Owing  to  their 
la  roe  sail  area,  and  the  fisherman  's  habit  of  carrying 
as  much  sail  as  possible,  wooden  vessels  get  strained 
and  have  to  be  docked  frequently  for  caulking.  This 
cause  of  expense  would  be  eliminated  m  a  steel-built 
hull.  The  question  of  ballast  is  a  serious  one  m  the 
case  of  wooden  vessels.  It  costs  from  two  to  three 
hundred  dollars  to  ballast  wooden  vessels  for  a  fish- 
ino-  trip.  The  rock  has  to  be  carted  at  considerable 
exi>ense  to  the  vessel,  and  then  has  to  be  thrown  over- 
board as  the  fish  are  taken  on.  at  the  Banks,  a  very 
unpleasant  form  of  labour.  A  steel-built  vessel  could 
be  constructed  with  water-ballast  tanks  amidships 
which  would  also  provide  the  motive  power  for  opera- 
tion of  the  anchor  Avindlass,  and  for  hoisting  sail  and 
discharging  cargo. 

Opinions  from  prominent  men  m  the  local  tistimg 
industry  are  that  there  is  a  real  need  for  a  type  of 
steel-biiilt,  two-masted  schooner,  fitted  for  deep-sea 
fishing,  and  it  is  understood  the  Nova  Scotia  Steel  & 
Coal  Company  is  contemplating  the  construction  of 
a  vessel  of  this  type. 

If  such  a  type  proved  successful,  it  would  lead  to 
the  building  of  larger  sailing-vessels  of  steel,  and 
there  is  much  room  for  expansion  in  connection  with 
cargo-carrying  schooners  for  coastwise  traffic  in  the 
:\laritime  Provinces.  The  number  of  wooden  vessels 
abandoned  at  sea  in  sinking  condition  off  Newfound- 
land and  the  Maritime  Provinces  would  make  a  melan- 
choly and  significant  list  in  recent  years. 

An  example  of  a  successful  home-built  cargo-carry- 
ing schooner,  is  the  "James  Williams"  built  at  New 
Olasgow  seventeen  years  ago.  This  vessel  is  still 
operating  profitably  in  good  condition  with  no  higher 
insurance  premium  than  when  built.  Also,  for  car- 
goes such  as  coal,  the  wider  hatches  of  steel-biiilt  hull, 
and  the  greater  cargo-space  Avhen  compared  with  more 
bulky  wooden  construction,  is  a  decided  advantage. 

Tlie  Nova  Scotia  Steel  Company  is  alco  investigat- 
ing the  possibility  of  constructing  small  steel  hulls, 
snch  as  mentioned,  by  the  use  of  electric  welding, 
which  it  is  expected  will  not  only  cut  the  costs  of 
construction,  but  give  greater  rigidity  to  the  hull. 

The  Trenton  yard  of  the  Nova  Scotia  Steel  Com- 
pany has  completed  its  building  programme  with  the 
delivery  of  the  "Canadian  Sapper"  in  December,  and 
there  is  now  under  construction  only  a  steel  yacht.  137 
feet  long.  28  ft.  6  ins.  beam,  building  for  Baron  Bliss, 
of  Nassau,  Bahamas  which  should  be  delivered  toward 
the  end  of  May. 

At  one  time,  as  is  fairly  generally  known.  Nova 
Scotia  was  famous  for  its  wooden  sbii)s  and  there 
seems  no  good  reason  why,  by  a  process  of  logical  evo- 
lution, this  centre  of  the  iron  and  steel  industry  in 
the  F.ast   should   not   develop  a  specialized   type  oC 


steel-built  vessel,  suited  to  local  conditions,  and  made 
from  local  materials.  No  place  in  Canada  could  do 
it  so  well  or  better  provide  the  man-power  required. 
One  featu're  of  steel-built  ships,  that  is  by  no  means 
negligible  in  these  days,  is  that  the  superior  deckhand 
accomodation  usual  in  vessels  of  this  type,  and  the 
greater  use  of  mechanical  devices  to  save  manual  labor 
under  arduous  conditions,  attracts  a  better  class  of 
sailor  than  the  "windjammer"  tradition  calls  for. 
Also  the  addition  of  auxiliary  engines  and  such  mod- 
ern necessities  as  electric-light  installations  are  com- 
ing into  vogue. 


OBITUARY. 

Charles  E.  Duncan,  General  Superintendent, 
Algoma  Steel  Company. 

Mr  Charles  E.  Duncan,  general  superintendent 
of  the  Algoma  Steel  Corporation,  Sault  Ste.  Marie, 
died  at  the  General  Hospital  on  February  26th. 
lowing  an  operation  for  appendicitis.  His  death, 
while'' not  entirely  unexpected,  came  as  a  shock  to 
the  wide  circle  of  personal  and  business  friends  who 
held  him  in  the  highest  e.steem.  His  illness  dated 
from  the  19th. 

Mr.  Duncan  was  forty-eight  years  of  age.    He  was 
an  American  citizen,  boi^i  in  Chattanooga,  Tennessee, 
but  he  lived  in  Johnstown,  Pa.,  most  of  his  life, 
Avhere  he  began  to  make  steel  as  soon  as  he  was  old 
enough  to  work.    He  started  on  the  Ilomstead  Work.*? 
of  the  Carnegie  Steel   Corporation,  following  in  the 
same  business"  as  his  father  and  working  in  every 
department  of  the  steel  and  iron  business,  until  he 
rose  to  be  recognized  as  one  of  tjie  best  steel  men 
in  the  countiy.    At  one  time  in  his  career,  he  was 
a.ssistanti   general   superintendent    of   the  Bethlehem 
Steel   Corporation,  where  he  was  personally  highly 
regarded  by  Mr.   Charles  Schwab,   the   president  of 
the  company.    Mr.  Duncan  knew  the  practical  side 
of  the  steei  making  busdne&s  as  few  men  do.  He 
commenced  his  work  with  the  Algoma  Steel  Corpora- 
tion of   Sault  Ste.  Marie  in   1009  and   was  general 
superintendent  here  until  1915,  when  he  went  to  the 
Donner  Steel  Company  of  Buffalo,  N.Y..  and  thence 
to  the  Pacific  Coast  Steel  Company  of  San  Francisco, 
where  he  was  in  the  service  of  the  United  States  gov- 
ei-nment,  which  had  taken  over  the  plant.    In  April 
of  1920,  when  the  late  Da^nd  Kyle  died  and  Mr.  J. 
D.  Jones,  who  at  the  time  was  general  superintendent, 
was  made  general  manager.  Mr.  Duncan  was  recalled, 
and  was  engaged  as  general  superintendent  up  to 
the  time  of  his  death. 

The  wide  circle  of  friends  who  keenly  regret  INIr. 
Duncan's  loss,  regarded  him  as  a  man  of  unusual 
capabilities.  He  was  broad  vi-sioned  and  posses,sed  an 
almo«t  uncanny  knowledge  of  steel.  He  was  a  man 
who  could  mix  on  intimate  terms  with  both  the  most 
prominent  executives  in  the  business  and  the  ordinary 
workers  in  the  mill. 

He  was  a  well  proportioned  man.  ph^'sically  and 
mentally,  and  regai'ded  with  respect  by  every  one 
who  made  his  acquaintance.  The  officials  of  th? 
Algoma  Steel  Corporation,  especially,  regret  his  de- 
cease, as  he  was  an  invaluable  member  of  the  exec- 
utive staff. 

He  is  Kurvived  by  his  wife,  a  son,  Ellis  of  Johns- 
to^m.  Pa.,  his  mother,  two  si.'4*u's  and  a  brother,  the 
four  latter,  also  of  Johnstown.  His  father,  J.  M 
Dniu-an.  predeceased  him  by  only  three  weeks. 
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The  Utilization  of  Lean  Iron  Ores 

An  Account  of  the  Progress  towards  Utilization  of  Lean  Magnetites  of  the  Eastern  Mesaba  Range 
by  Grinding-,  Mag-netic  Concentration  and  Sintering".     "A  Wonderfully  Big- 
Undertaking.  ' ' 

By  A.  .1.   lIAiX.  ill  "Iron  Trade  Review." 


Progro.s.s  at  .Miiiii.,  w'liore  tlic  nuignif ieeut: 

iiiiiiiiiji;  eiitcrpriso  of  tlif  East  Mcsabi  is  underway, 
poiirt.s  to  tlie  I'oiiclusioii  tliat  eventually  there  will  he 
established  on  this  .site  the  largest  mill  in  the  world 
for  the  treatment  of  lean  ores — a  plant  casting  ap- 
proximately .+()(). 000, 000  witji  a  eapae.ity  for  handling 
100. 000  tons  of  material  a  day,  and  ])roducing  beitweeu 
.'iO,000  and  40.000  tons  of  iron  ore  coneentrates. 

Sueh  aro  the  plan.s  in  prosipect,  and  the  East  Mesabi 
Iron  Co.,  'iia.s  gone  ahead  with  plans  to  tlie  extent  of 
providing  for  the  expenditure  of  $4,000,000;  all  this 
leading  u{)  to  and  i)rovidiug  for  the  construction  of 
the  fiiNt  unit, -from  which  aii  a  .separate  entity  it  does 
not  expect  to  derive  any  profit.  Profit  must  come 
throng;!  piTKliiction  on  a  much  greater  .scale  than  is 
l)o.s.sil>le  with  one  unit;  the  whole  enterprise  as  it  has 
develoi)ed,  tiierefoiv,  is  but.  a  sitep  toward  much  great- 
er effort,  or  failure. 

In  pi-eliminiiry  experimental  work  during  the  past 
five  years  $780,000  was  expended  to  demonstrate  the 
practicability  of  grinding  the  rock  of  the  East  Mesabi 
into  a  fine  i)owder,  separating  out  the  iron  oxide  by 
electrical  ineans  and  fusing  this  into  a  "clinker"  for 
easy  shipment  and  /landling  at  the  furnace.  The 
first  unit  of  the  plant  which  is  now  being  constructed 
at  l^al)bitt.  will  cost  approximately  $3,000,000,  includ- 
ing the  neces-Siiry  trackage  and  appiirtenauces.  This 
unit  is  iM'ing  built  as  part  of  a  general  plan  calling 
for  '2'2  units,  all  of  the  same  general  dimensions  and 
eaj)acity.  It  will  have  a  capacity  of  2,000  to  3,000 
tions  a  day. 

It  Is  exjx'nted  that  the  unit  will  be  in  operation  by 
tlie  fall  of  lf>21  and  that  50,000  to  75,000  tons  of  con- 
centrates will  he  .shipped  by  the  end  of  t^iie  year.  The 
engineers  in  charge  of  the  work  couvsider  that  the  pro- 
ject has  pas.sed  the  experimental  sitage  so  far  as  it  re- 
lates to  the  character  of  the  material  to  be  handled 
and  the  process  for  handling  it.  Obviously  new  cir- 
cuni.stariceK,  prol)Iem.>c  and  combinations  will  ari.se,  and 
it  is  t)iase  wliieli  make  up  the  unceiltainties  of  the  en- 
terprise now  being  tried  out  at  Babbitt,  although  the 
cireui!Lstanc(»s  are  foreseen  anil  charted  with  precise, 
inathenuitii-al  accuraey.  As  a  mining  executive,  who 
has  sitiidied  the  details  of  the  plan  for  .several  years, 
^^tHted  to  the  writer:  "It  is  a  wondi'rfully  big  under- 
taking." 

The  town  of  .Mes;dia  marks  the  dividing  line  be- 
tween the  riivi  hematite  ore  bodies  of  the  western  end 
of  the  ranire  and  the  magrnrtite  formation  of  the  East. 
That  part  of  the  range  lying  east  of  Mesjiba  repre- 
sent.s  roughly  about  one-sixth  of  the  total  area,  yet  a 
recent  geological  report  .states  ithat  if  the  resei've.s  of 
the  East  Mesabi,  are  to  be  considered  as  "available"  al 
present"  then  "they  will  more  tjian  double  the  re- 
serves of  the  range." 

From  Mesaba,  which  town  is  dwindling  away,  as  a 
result  of  the  depbstion  of  the  hematite  mines  in  its 
vicinity,  a  single  rail  road /track  extend.s  out  over  a 
hilly  country.  15  miles  away  to  the  ni-w  El  Onrado. 


Here  at  the  uoilheastern  tip  of  the  i-ange  are  25  frame 
buildings,  the  temporary  living  and  working  quarters  of 
400  men.  Several  /luudred  yards  away,  in  a  sti-aight 
line  down  a  slope  and  facing  the  North  are  the  foun- 
dations for  the  fii-st  unit.  The  steel  framework  for 
tlie  plant  being  erected  and  other  material  is  on  the 
site  a.s  well  as  some  e(iuipnient  for  the  crushing  plant. 
A  machine  shop  lias  been  improvL-^'d  and  a  power 
plant  is  being  erected  to  replace  the  small  temporary 
structure. 

TjLds,  in  brief,  is  Babbitt  as  it  appears  today,  but 
tlie  story  of  interest  is  not  the  precise  stage  at  which 
coustruction  is  under  way  when  it  isi  moving  along 
under  competent  hands,  but  in  the  broader  view,  the 
thoughts  of  the  engineers  as  to  their  resources  and 
reserves,  their  plans,  means  and  mechanisms,  and 
finally  ^low  it  all  fits  with  the  established  industry 
of  mining  and  merchandising  ore. 

The  logic  in  acquiring  the  deposits  of  the  East 
Mesaba  and  beginning  costly  development  work  at  a 
period  when  production  of  high  grade  ore  is  so  ea.sy, 
and  output  sufficient  for  the  needs  of  the  day  is  this : 
The  Lake  ISuperior  district  has  Itlie  resources  and  must 
be  for  many,  many  generations  the  C/liief  source  of 
supply  for  that  part  of  the  American  iron  industry 
situated  between  the  mountain  ranges  in  the  East  and 
the  Rocky  mounltains  in  the  West.  Chilean,  Spanish 
and  Swedish,  and  passibly  Brazilian,  ores  may  be 
brought  to  the  United  States  and  used  by  furnaces 
along  the  Atlantic,  but  under  present  conditions  the 
ores  cannot  be  transported  commercially  over  tjiie 
mountains  and  brought  to  the  heart  of  the  country. 
Mines  may  be  opened  up  in  the  territoi'ies  west  of  the 
Rockies,  but  similarly  for  reasons  of  transportation 
they  cannot  be  marketed  in  the  great  central  territory. 

The  proposed  new  waiter  route  from  the  Great 
Lakes  to  the  Atlantic  luiglit  seem  to  open  the  waj'  for 
l)ringiug  to  the  lakes  iron  ore  from  tjiie  great  beds  in 
Newfoundland,  but  mining  interests  consider  compe- 
tition from  this  source  as  remoite.  Reserves  have  been 
discovered  recently  in  the  Hud.son  Bay  di-strict,  with 
the  possibility  of  development,  l)ut  here  again,  weath- 
er and  tnmsportation  tlifficulties  weigh  against  it. 
These  are  pos.sibilities,  no  doubt,  to  be  considered 
"when  the  Lake  Superior  district  approaches  exhaus- 
tion," but  tjiie  fact  is  that  con.sidered  as  a  whole  there 
is  no  sign  yet  of  the  exhaustion  of  the  mineral  wealth 
of  the  Lake  Superior  di.strict.  Big  mines  are  becom- 
ing dejileted  rapidly,  but  re-erves  of  high  grade  iron 
oi-e  "in  sight"  actually  are  increasing  on  some  of  the 
ranges,  while  the  tonnage  of  the  le.sser  grades  are 
measureless.  AVilh  the  principal  market  and  mines 
t.nus  in  fixed  relationship  with  one  another,  it  becomes 
oidy  a  matter  pf  exjierience  and  .iudgment  on  the  i>art 
of  the  Lake  Superior  operators  in  .selecting  those  pro- 
perties which  at  the  time  ])romi.s(>  to  be  the  mast,  pro- 
fitable. 

Estimating-  Reserves. 
A   eonsidprable   difrcrcnce   dl'   opinion   exists  as  to 
what  are  to  be  considered  iron  ore  reserves,  and  before 
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a  clear  understanding  can  be  reached  the  meaning  of 
"iron  ore"  must  be  defined.  The  practical  mining 
man  of  the  Lake  Superior  district  will  speak  of  re- 
serves as  merchantable  ore,  conforming  a.s  mined  with 
the  prevailing  markcit  standards,  or  capable -of  being 
mixed  to  confonn  with  market  standards,  55  per  cent 
metallic  iron  in  the  bessemer  and  551/2  in  nonbessemer. 
The  operator  in  the  Port  Henry  field  from  which  ore 
is  shipped  as  concentrates  will  have  a  lower  standard 
in  mind  in  speaking  of  reserves  and  the  same  is  true 
in  Alabama. 

Bases  of  comparison  are  not  uniform  either  in  the 
United  States  or  abroad;  ore  for  which  there  would 
be  a  ready  market  in  one  district  or  country  would 
not  be  suitable  under  the  conditions  prevailing  in  an- 
other. In  some  instances  "iron  bearing  formation" 
as  under-stood  and  estimated  by  geologists  is  confused 
with  merchantable  supplies  as  interpreted  by  the  mine 
operator.  This  same  confusion  exists  among  the  min- 
ing men  of  the  Lake  Superior  district.  The  operators 
or  owners  understand  that  there  are  ait  least  2,450,- 
000,000  tons  of  standard  iron  ore  in  the  ground  and 
call  these  rCvServes.  At  the  present  rate  of  eon.sump- 
tion  these  reserves  are  sufficient  to  supply  the  market 
for  40  years.  On  the  other  hand,  in  estimating  re- 
serves some  geologists  include  all  low  grade  ores  and 
iron  bearing  formation  and  place  the  figure  as  high 
as  30,000,000,000  and  more,  "enough  to  supply  the 
world  for  1,000  years."  The  iron  bearing  formation 
in  the  Lake  Superior  distrieit  is  so  vast  that  the  fore- 
most geologists  will  not  attempt  to  estimate  the  tion- 
nage  contained  in  it. 

Operators  know  that  for  each  drop  of  10  per  cent 
in  tlie  proportion  of  metallic  iron,  billions  of  tons  will 
be  added  to  reserves  as  calculated  by  operators  in 
future  years;  but  for  them  it  is  idle  to  speculate  as  to 
the  lt.onnage  or  in  what  year  all  of  it  will  have  van- 
islhed.  The  means  at  hand  for  utilizing  tlhe  low  grade 
orc^  will  in  a  large  measure  determine  what  are  to  be 
considered  aisi  reserves  at  successive  stages  in  future 
developments.  In  the  operators  mind  "raserves"  are 
linked  inseparably  with  taxes,  and  taxes  are  charged 
only  against  iron  ore  markdtable  at  the  specific  period. 

Reserves  of  mai'ketable  ore  in  Minnesota  amount  to 
about  1,700.000  tons,  which  includes  the  w'ash  ores,  but 
not  magnetites.  Reserves  in  Michigan  and  Wisconsin 
probably  amount  to  750,000.000  tons.  This  is  a  much 
higher  figure  than  generally  assumed,  but  is  based  on 
.sound  geological  reasioning.  The  deepesit  levels  to 
which  the  leading  mining  companies  have  worked  re- 
cently have  disclosed  great  tonnages,  and  the  main- 
tenance of  known  reserves  at  a  constant  level  in  Mich- 
igan despite  shipments  is  one  of  the  most  important 
features  of  interest  in  the  whole  district.  Michigan's 
known  reserves  have  been  increasing  during  the  past 
few  years  in  greater  proportion  than  Minnesota's,  in- 
dicating the  value  of  the  underground  properties  and 
that  they  are  to  become  more  depended  on  for  sup- 
plies in  the  future.  A  recent  report;  on  the  investiga- 
tion of  the  magnetite  deposits  of  the  East  Mesabi 
issued  by  the  geological  survey,  University  of  Min- 
nesota, states:  "A  rough  calculation  indicates  that 
the  East  Mesabi  range  from  Birch  lake  (Babbitt)  to 
Mesabi  contains  about  1.500,000.000  tons  of  this  mag- 
netic formation  within  100  feet  of  the  surface  with- 
out any  bed  rock  cover.  If  such  a  reserve  is  to  be 
considered  as  available  at  present  it  will  more  than 
double  the  present  reserves  of  the  range." 


Reserves  of  low  grade  magnetites,  averaging  from  25 
to  30  per  cent  iron,  evidently  are  compared  with  about 
1,300,000,000  tons  of  high  grade  merchantable  iron 
ore  of  the  western  end  of  the  Metabi,  as  estimated  by 
the  Minnesota  tax  commi-ssion.  It  Ls  pointed  out  that 
"if  the  lean  bodies  of  wa.s'h  ores  of  the  West  Mesabi 
are  to  be  included,  the.se  magnetic  ores  may  well  b*- 
added  also."  According  to  this  the  reser\-es  "avail- 
able at  present"  of  the  Lake  Superior  di.striet  would 
be  4,000,000.000  tons,  instead  of  2,450,000,000,  thf 
added  tonnage  being  that  contained  in  the  East 
Mesabi.  _ 

The  magnetic  ore  body  of  the  East  Mesabi  extends 
down  to  an  average  dep^th  of  400  feet  with  an  average 
iron  content  of  from  20  to  25  per  cent,  and  therefore 
the  reserves  of  iron  formation  in  this  body  may  bo 
roughly  calculated  as  12,000,000,000  tons.  The  point 
of  difference,  however,  is  that  in  the  latter  instancf 
20  or  25  per  cent  ore  is  set  up  again.st  an  average  55 
per  cent  ore,  and  the  comparison  fails.  If  all  the  ore 
of  a  similar  low  grade  contained  in  the  West  Mesabi 
were  taken  into  consideration  the  East  Mesabi  would 
by  no  means  double  that  figure.  The  comparisons  are 
only  interesting  as  e/iowing  What  resources  in  crude 
material  the  East  Mesabi  Iron  Co.,  has  with  which  to 
work,  the  company  owning  practically  all  of  the 
deposit. 

If  its  effort  to  commercialize  the  magnetites  are 
successful  it  will  then  be  but  a  step  to  commercializ- 
ing the  lower  grade  hematites  by  similar  means.  It 
is  well  known  that  hematite  may  be  converted  to  matr- 
netite  'through  the  process  known  as  magnetic  roast- 
ing, which  consists  simply  of  heating  the  ore  with  .t 
small  percentage  of  fuel  when  oxygen  is  driven  off 
and  hematite  is  changed  to  magnetic  oxid','  This  pro- 
cess is  not  in  use  on  a  commercial  scale,  but  it  might 
readily  become  .so  if  magnetic  separation  is  proven  :o 
be  of  financial  worth.  At  present  the  lean  lieraatites. 
containing  from  35  to  40  per  cent  iroi  arc  iiseful  only 
for  mixing  with  the  higher  grade  ore^.  and  when  the 
latter  are  depleted  concentration  Avill  be  imperative. 
That  is  why  so  many  companies  owning  or  cperatinir 
properties  on  the  West  Mesabi  are  deeply  interested 
in  the  Ea.st  Mesabi  ventiire. 

Difficulties  to  be  Overcome. 

While  the  magnetites  of  the  East  ^lesabi  v.-ere  the 
first  to  attract  the  attention  of  explorers  on  the  range, 
in  the  60's,  the  subsequent  discovery-  of  the  rich.T 
ores  furt^ier  west  led  to  al>andonment  of  interest  in 
the  East.  Geologists,  however,  became  well  awar-?  of 
the  character  of  the  magnetite  formation,  and  ,\t 
various  times  mining  companies  sank  drills,  concluded 
that  mining  would  be  impracticable,  and  withdrew. 

The  Lake  Superior  district  proved  to  be  su-^h  a  won- 
derful storehouse  that  these  mining  companies  could 
see  no  advantage  in  experimenting.  However,  ivhile 
their  attention  was  focused  almost  completely  o.i  tiieir 
own  properties,  a  mining  explorer  in  Duhith,  Cleorire 
St.  Clair,  now  73  years  old.  working  in  the  fit^ld  over 
a  perid  of  25  years,  gradually  acquired  control  ot  tV. ' 
greater  part  of  the  eastern  range.  He  persistently 
sought  to  interest  some  of  the  old  established  cvn- 
panies.  As  time  went  on  the  East  ^lesabi  was  punc- 
tured with  drill  holes;  mining  companies  understood 
thoroughly  what  was  in  it,  but  were  not  willing  to  ?n- 
cnr  the  risk  involved. 

The  ore  could  not  be  handled  as  are  the  richer  qu^jli- 
taes  of  magnetites  found  in  the  Port  Henry  district, 
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wliich  do  iiol  have  Lo  be  gromid  [o  a  I'ine  powder  as  a 
prelimiuary  to  obtaining  a  high-grade  coneentraie. 
Certain  additions  and  refinements  were  necessary. 
This  wouhl  be  an  open-pit  project;  open  pic  inining  is 
linrited  to  about  six  niontlis  of  the  year;  liie  ovcrjiead 
charge  oji  an  idle  [)hint  of  tlie  eai)aeity  rerpiired  would 
be  enorinous,  even  if  magnetic  separation  itself  wore 
satisfactory.  All  the  atlvantages  and  obstacles  were 
considered,  but  not  so  minutely  or  in  the  lighr,  of  the 
expei'ience  it  remained  I'oi-  other  nu^i  to  bi'ing  to  the 
task. 

D.  C.  .lackling,  the  engineering  genius  of  the  Utali 
('opper  Co.,  Copper  Co.,  an  e.vpert  in  t^ie  handling  of 
low-grade  ore,  became  convinced  that  the  application 
to  tiii.s  low-grade  material  of  the  methods  which  made 
the  so-called  porphyry  cojjper  properties  successful, 
would  solve  the  problem.  Experimental  work  was 
begun  in  1915.  Mining  engineeim  went  out  to  Argo, 
an  abandoned  lumber  camp  situated  near  Babbitt, 
from  where  tiiey  conducted  their  woi'k  on  the  range. 
Material  was  s^iiipped  to  Duluth,  put  through  a  small 
mill  and  eventually  2,000  toas  of  concentrates  were 
shipped  to  the  Midvale  Steel  Co.,  which  company  later 
became  financially-  interested  in  the  project.  Subse- 
«[uen:tly  other  shipments  were  made.  Research  pro- 
gressed continuously  and  by  t'lie  time  the  results  were 
generally  known,  the  interests  here  mentioned,  to- 
gether with  Ilayden,  Stone  &  Co.,  ^ad.  obtained  con- 
trol of  25  .square  miles,  including  not  only  the  mag- 
nPtiic  formation,  but  .some  of  the  out^r  fringe  a«  well. 

Coming  down  to  the  point  as  to  how  this  raw 
material  of  the  East  Mesabi  is  to  be  mined,  concen- 
trated and  marketed  in  competitdon  ^vith  the  other 
ores:  In  the  development  of  an  open  pit  mine  strip- 
ping entails  a  heavy  expenditure;  on  the  East  Mesabi 
comparatively  little  stripping  is  to  be  done  and  in 
large  areas  absolutely  none.  The  deepest  overburden 
is  9  feet,  the  average  of  all,  two  to  three  feet.  Elim- 
inating m\u'h  of  the  usual  cost  for  removing  ovei-bur- 
den  and  the  fact  that  it  owns  tviie  fee  of  the  deposits 
whidi  are  to  be  first  mined,  the  comi)any  starts  with 
an  advantage  of  about  $1  a  ton  over  the  co-s-ts  of 
mining  in  other  open  pits.  However,  this  advantage 
is  largely  diminished  by  the  fact  that  it  must  mine 
at  least  2Vi.>  tons  of  crude  luaterial  to  produce  one  ton 
of  .shipping  |)ro<luct.  It  is  pro]>osed  to  ship  concen- 
trates containing  appro.ximately  fi5  per  cent  metallic 
iron,  with  a  phosphom.s  content  of  between  .02  and 
.025,  which  at  the  current  rate  would  command  a 
price  of  about  $!l.31-.  delivered  at  lower  lake  ports,  in 
comparison  with  .+7. HO  for  a  ton  of  old  range  bes,semcr 
ore  guaranteed  to  contain  55  per  cent  iron  natural 
and  allowance  for  the  j)ri'Miium  for  low  percentage  of 
phos|)horus.  Frcigjit  unloading  ami  insurance,  fig- 
urcx  U|)  to  $2.39.  leaving  $6.92.  Similar  charges 
antountiiig  to  $2.20  applying  to  old  range  bessemer 
i>re  reduce  the  corresponding  figure  to  $5. .50.  The 
difference,  $1.3.'$.  roughly  may  be  allowed  for  the  ex- 
"•ji  operation  entailed  in  producing  a  ton  of  the  Ea.st 
.Mesabi  ore.  The  comparison  is  made  with  the  old 
UM.ge  bessemer  ore  owing  to  the  fact  that  it  is  com- 
nmnding  a  hig/ier  price  than  the  Me.sabi  base  grad" 
and  it  is  nearest  the  market.  The  average  cost  of 
iiiining  and  .shipping  a  ton  of  .<^ndard  bessemer  ore 
from  open  pit  mines  in  1919  was  .$4.2H  with  an  average 
profit  of  70  cent-s.  Estimated  cost  figures  on  the  East 
Mf.sabi  project  indicate  that  the  company  not  only 
will  he  well  within  the  margin  necessary  for  competi- 


tion, but  profit  will  compare  vei'y  favorably  with,  if 
not  greatly  exceed,  that  on  the  standard  base  grade. 

One  of  the  most  important,  points  to  be  considered 
in  t^ie  cost  question  is  this:  The  function  of  a  blast 
furnace  is  not  only  to  produce  iron  from  ore  but  to 
eliminate  waste  material.  This  i.s  made  into  slag  in 
tlie  furnace,  an  expensive  method.  The  enterprise 
being  undertaken  at  Babbitt  aims  at  the  elimination 
by  cheaper  methods,  and  at  the  mines,  .so  that  freight 
and  handling  charges  are  reduced  to  a  minimum. 

As  stated,  the  chief  difficulty  anticipated  by  some 
of  t^iose  interes^ts  which  arc  watching  the  ex|)eriment 
is  the  continuous,  operation  of  the  plant.  The  com- 
pany, however,  plans  to  overcome  this  by  stockpiling 
during  the  .summer  months  so  as  to  equalize  the  sup- 
l)ly  and  allow  of  operating  throughout  ithe  winter. 
Another  jioint  raised  by  some  mining  men  relates  to 
the  means  of  disposing  of  the  waste  from  the  mill.  A 
large  percentage  of  thiis  will  be  discarded  as  hard 
waste  rock  of  small,  uniform  size  and  will  l)e  shipped 
as  a  by-product  for  road  building  and  railroad  balla.st.. 

The  mining  will  be  carried  on  with  .steam  shovel 
after  the  u.sual  manner,  with  some  fpiarrying  to  ])e 
done  in  side  hills  with  faces  40  to  60  feet  high.  T/ie 
crude  material  will  lie  conveyed  to  the  mill  on  a  .stan- 
dard gage  railroad. 

Description  of  Plant. 

The  first  unit  of  the  ])lant  will  be  approximately 
2,500  feet  long  and  66  feet  wide  with  framework  of 
steel  erected  by  the  Minnesota  Steel  &  Macliinery  Co. 
and  asplialt  siding  and  roofing.  In  reality  it  will 
comprise  six  separate  sections,  suitably  spaced  to 
allow  of  the  equalizing  of  .supplies.  The  first  section 
will  contain  a  jaw  crusher  48  x  72-inches,  of  special 
heavy  construction.  340,000  pounds  in  weight",  witli  a 
foundation  area  of  10  x  15  feet.  Tt  will  have  a  capa- 
city of  15,000  to  20,000  tons  a  day.  It  will  crush  the 
crude  material,  consisting  largely  of  rock  to  12-inch 
.size.  From  this  crusher  the  material  will  pass  by 
gravity  to  the  second,  a  36  x  54-inc,M  jaw  crusher, 
weighing  224,000  i)ounds.  In  this  it  will  be  ground 
to  5-inch  size  and  continue  to  pass  by  gravity  to  four 
gyratory  cruslhers  which  -will  grind  it  to  2-inch  size. 

The  next  step  in  the  process  is  to  pass  the  material 
by  belt  conveyor  to  dry  magnetic  sejiarators  working 
with  72  X  20-inch  rolls,  reducing  it  to  i/v!-inch  size  and 
discarding  ahout  50  per  cent  of  it  a.s  waste.  This 
machine  is  known  as  the  drum  cobber  and  consists  of 
a  sliort  belt  conveyor  30  inches  wide  and  6  or  8  feet 
in  fength.  The  head  pulley  travelling  at  a  speed  of 
200  feet  per  minute  is  equipped  on  the  inside  with 
stationary  magnets.  As  the  crude  inaterial  comes 
from  the  rolls  it  is  distributed  evenly  over  the  sur- 
face of  the  conveyor  belt  near  t.iie  tail  ])ullcy.  Reach- 
ing the  magnetic  head  pulley,  the  nonmagnetic  wa.ste 
particles,  fall  into  one  comj)artineiit  while  the  mag- 
netic particles  cling  to  the  belt  and  are  carried  around 
to  the  underside  of  the  drum  and  there  fall  into  a 
sepaj-ate  comjiarf ment.  This  type  of  machine  is  now 
in  use  in  the  handling  of  iron  ore  in  the  Port  Henry 
di.strict  and  elsewhere.  In  Ea.st  ^Icsabi  practice  a 
shipping  concentrate  also  could  be  taken  out  at  this 
point,  althoutrh  not  -o  desirable  as  it  is  purposed  to 
make  the  fini.shed  jtroduct. 

The  next  section  coiiNists  of  ball  mills  grinding  the 
'/s-inch  material  in  wet  condition  to  100  mesh  and 
pas.sing  it  on  to  the  wet  magn<^tie  separator.  This  is 
of  the  Davis  type,  as  designed,  built  and  tested  in  the 
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lalionitory  of  tin;  Miiimwolii  .scli'xd  of  iiiiiH's  rxpcri- 
rnciil  station.  It  is  similar  to  an  ofdinar.v  loj;  \va.sher 
in  coiLstnict ion  witli  the  exception  tliat  l<»  tlic  liottoiii 
of  the  tank  is  attacvied  n  .series  of  nia-riiets.  These 
inafrnets  hold  the  itiateriai  to  the  bolfoiii  of  the  trouf,'h 
where  the  action  of  the  Iof,'s  forces  the  settled  ore  up 
a  slope  and  delivers  it  a,s  a  (Jean  concentrate,  whih.; 
the  jionmagnetic  material  is  kept  in  agitation  and  is 
washed  over  the  rear  end  of  t/)e  machine  as  tailing. 
The  machine  is  simple  and  economical  in  operation, 
while  the  wear  on  the  log.s  is  much  le.ss  tlian  in  or- 
dinary log  wa.sliers,  due  to  the  finenej«  of  the  par- 
ticles of  ore  which  are  treated. 

Tjie  remaining  unit  of  the  mill  consists  of  the  sin- 
tering machine,  fusing  the  product  into  a  clinker  hav- 
ing the  strnctural  appearance  and  size  of  coke.  Some 
of  the  iron  in  this  sinter  will  be  hematite  and  some 
magnetite,  the  percentages  being  varied  according  to 
the  treatment  on  the  machine. 

In  the  sintering  process,,  the  fuel  used  is  around  4 
to  ')  per  cent,  of  the  weight  of  sinter  produced.  Coke 
breeze,  anthracite  dust,  bituminous  dusft,  or  fines  from 
any  .source  can  be  used,  such  as  dock  sweepings.  The 
time  for  sintering  runs  about  20  minutes,  depending 
.somewhat  on  the  depth  of  the  charge  used  on  the  pal- 
lets. The  sintering  machine  has  a  rated  capacity  of 
about  500  tons  ])er  day. 

AVhere  t^iic  sintering  process  1o  be  used  differs  from 
the  methocis  in  ordinary  use  is  in  the  introdiu-tion  and 
mixing  of  the  fuel.  This  is  done  while  the  concen- 
trate still  is  fluid,  before  it  goes  to  the  filter,  thus 
greatly  reducing  the  investment  and  operating  cost. 
This  is  a  patented  method  which  was  demonstrated 
to  be  of  practical  worth  in  the  company's  ])i-eliiniiiary 
experiments. 

The  percentfige  of  phosphorus  is  under  close  con- 
trol in  the  wasliing  process.  The  sinter  carries  only 
traces  of  suij)hur  and  titanium  with  silica  between  6 
and  U)  per  cent  and  alumina,  lime,  magnesia  and 
manganese  each  below  1  per  cent  of  the  entire  pro- 
duct. As  tried  out  in  a  furnace  |)ractice  by  the  Mid- 
vale  Steel  Co.,  it  is  said  to  have  reduced  t.'ie  consump- 
tion of  coke  while  increasing  the  productivity  of  the 
furnace. 

The  power  plant  will  consist  of  four  Edgeniore  l)oil- 
ers  in  conjunction  with  two  General  Electric  tnrhines 
of  2,000  kilowatts  each,  while  a  com])h'nientary  of  the 
plant  will  be  a  machine  shop  for  the  handling  of  gen- 
eral repairs. 

Huild  Town  as  Well  as  I'hnif. 

Simultaneously  with  t/ie  work  done  on  this  first 
unit  it  was  necessary  to  build  living  and  working 
quarters,  as  well  as  a  considerable  amount  of  railroad 
trackage,  eight  miles  of  which  are  owned  by  the  com- 
pany. The  town  was  situated  on  the  ci'cst  of  a  granite 
hill  and  much  of  the  two  miles  of  water  pipe  was  ex- 
posed, so  that  it  became  necessary  to  run  a  steam 
pipe  along  part  of  its  length  to  prevent  freezing  in 
winter.  W.  G.  Swart,  the  general  manager  of  the 
company,  lives  in  a  cottage  at  t.iie  camp:  there  is  a 
school  for  the  children  and  comfortable  quarters  for 
all.  As  the  mining  enterpri^^e  develojis  Babbitt  may 
rival  some  of  the  larger  towns  of  the  range.  .\  per- 
manent site  is  to  be  chosen  a  short  distance  ironi  the 
present  loeationi 

The  ore  to  be  shipped  from  Babbitt  will  be  handled 
through  .some  established  selling  agency.  Now  that 
the  future  outlook  is  encouraging  the  inevitable  re- 


ports and  i-onjeclure.s  as  to  what  is  to  become  of 
Babbitt,  and  who  eventually  is  to  own  or  control  are 
heard  evo^'where  on  the  ranges.  The  most  common 
comment  is  that  llayden.  Stone  &  i'o.,  are  financiers, 
and  not  iron  jniners  or  furnace  operators  and  that 
some  large  consuming  interests  whose  own  .supplies  are 
not  in  keeping  with  its  consumptive  demand  mu.st 
take  it  over.  He  t/iat  as  it  may,  some  of  the  leading 
interests  are  knowfi  to  be  in  close  touch  with  the  dev- 
elopments; they  express  the  desire  to  see  the  project 
succeed.  "It  is  a  wonderfully  big  undertaking,"  they 
say,  so  big,  in  fact,  that  if  it  develops  in  accordance 
with  expectation  there  would  Ije  but  one  or  two  com- 
panies so  situated  that  t/iey  could  handle  it. 


BOOK  REVIEW. 

THE  UNIVERSITY  IN  .  OVERALLS— A  Plea  for 
Part-Time  Study,  by  Alfred  Fitzpatrick,  Princi- 
pal of  the  Frontier  College.  Toronto.  With  intro- 
duction by  Dr.  W.  L.  Goodwin,  Queen's  Univers- 
ity, Kingston. 
From  personal  observation  of  the  work  of  the  in- 
structors of  the  Reading  Camp  Association  (now  the 
appropriately-named  Frontier  College)  the  Editor  can 
pay  tribute  to  its  value.  During  troublous  years, 
when  employers  of  labor  looked  with  just  suspicion 
on  things  that  savored  of  propaganda  and  that  might 
conceal  hidden  and  malign  motives  under  fair  pre- 
tenses, the  college-trained  youths  who  act  as  instruct- 
ors of  the  Frontier  College  in  their  unique  educational 
mission  in  the  remote  lumber,  mining  and  construc- 
tion camps  of  our  frontiers  of  settlement,  have  stead- 
ily won  the  favour  of  employere  and  workmen.  The 
daily  life  of  t^ie  Frontier  College  instructor  is  no 
bed  of  ease.  He  must  work  all  day  with  those  who 
are  his  pupils  in  the  long  evenings;  and  in  direct 
social  contact  with  the  workers  and  the  self-supporting 
character  of  the  instructors,  the  work  of  the  Frontier 
College  in  the  field  of  education  is  not  unlike-  the 
work  of  the  Salvation  Army  in  relation  to  more  con- 
ventional forms  of  religious  effort. 

Mr.  P^itzpatrick's  new  book,  "The  University  in 
Overalls"  suggests  that  the  clearing  of  bush-lands, 
the  removal  of  liability  to  fore.st  fires  and  summer 
frosts  by  extensive  clearing  and  cultivation  of  such 
territories  as  the  "Clay  Belt"  of  Northern  Ontario, 
should  be  made  a  department  of  organized  national 
effort,  and  should  not  be  slowly  effected  by  the  sol- 
itary toil  and  hardships  of  individual  settlers,  or  by 
men  gathered  into  camps  as  in  wartime  and  separated 
from  tviie  society  of  women  and  family  life.  He  sug- 
gests the  creation  of  "clearing  communities"  where 
workers  could  live  in  small  townships.  This  sugges- 
tion is  not  made  to  provide  an  outlet  for  immigration, 
but  t^  relieve  the  pressure  on  the  cities.  "Clearing 
and  cultivating  the  land  is  the  oidy  profession  in 
Canada  that  is  not  crowded",  writes  Mr.  Fitzpatrick. 

It  is  in  Mr.  Fitzptrick's  suggestions  for  enlarge- 
men  of  the  work  of  tlie  Frontier  College  that  his  book 
is  most  helpful,  and,  so  far  as  the  mining  industry 
is  concerned,  mine  companies  and  superintendents 
will  make  no  mistake,  and  will  reap  much  benefit  if 
they  will  co-operate  with  Mr.  Fitzpatrick  and  his 
workers  —  good,  clean  boys,  headed  by  a  man  of  real 
vision  who  is  doing  very  much  for  the  Canadianizing 
of  our  foreign-boni  citizens  and  thereby  stopping  at 
its  origin  much  possible  future  political  and  social 
trouble  in  this  country. 
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A  MARITIME  METROPOLIS. 
By  A.  R.  R.  Jones  (In  "Journal  of  Commerce  of 
Canada.") 

Canada  is  a  land  of  p:reat  distances.  It  is  natural, 
ajid  not  mt'i-cly  natural  but  fitting,  that,  in  such  a  land, 
the  minds  of  the  i)eoplo  should  he  intent  on  the  pro- 
hlenis  of  transportation  and  transportation  facilities. 
The  Harbor  of  Montreal  is  alike  a  proof  and  a  product, 
at  once  splendid  and  significant,  nf  the  virility  and 
vitality  of  this  young  country.  And  the  extent  to 
which  the  successful  solution  of  the  transpoi'tation 
problem  in  Canada  is  dependent  on  the  successful  de- 
velopment of  this  Harbor  is  becoming  more  generally 
recognized  today  than  it  was  but  a  vei-y  little  while 
ago. 

Situate  1,000  miles  from  the  sea,  Montreal  is  the 
furthest  inlaiul  port  in  the  world.  It  is  the  strategic 
point  where  ocean  and  iidand  navigation  meet,  and 
thus,  almost  antojnatieally,  draws  to  itself  the  water- 
borne  commerce  of  the  Lakes.  It  is  approached  from 
the  .sea  by  a  ship  channel,  which  will  shortly  be  of  a 
minimum  depth  of  35  feet  at  low  water  and  of  750  to 
1,000  feet  in  width,  this  channel  being,  us  has  just  been 
pointed  out,  1,000  miles  in  length.  It  is  linked  with 
a  car.al  and  lake  system  of  inland  luivigation  of  1,600 
miles,  extending  to  Chicago  and  Duluth  into  the  heart 
of  the  North  American  Continent.  It  is  nearer  Eur- 
ope than  any  other  large  .Vtlantic  ])ort. 

The  Present  Harbor  Commission. 

The  Harbor  limits  compri.se  16  miles  of  water  front- 
age on  each  shore  of  the  St.  Lawrence  River.  Evei\v 
foot  of  this  is  owned  by  the  publie  and  administered 
by  a  Harbor  Commi.ssiou  appointed  by  the  Dominion 
Government.  The  president  of  the  Harbor  Cojnmis- 
sion  is  Mr.  W.  G.  Ross,  and  the  other  mend)ers  are  Mr. 
Karquhar  Robertson  and  Brig.  Gen.  A.  E.  Labelle.  In 
their  work  of  administration,  the  Commissioners  have 
a  free  hand.  They  make  their  own  plans,  engage  their 
own  employees,  and  under  their  own  departments  the 
work  of  development  and  improvement  is  carried  out. 
Every  tliree  or  four  years.  Parliament  votes  the  Com- 
mi.s.sion  a  certain  sum  of  money  for  the  carrying  out 
of  sueli  work.  This  nnuiey  is  voted  on  the  recom- 
meiuiation  of  the  Minister  of  Marine  and  Fisheries,  to 
whom,  each  spring,  the  Commission  submits  its  pro 
pram  of  construction  for  the  year.  Mr.  M.  P.  Fennell, 
Jr..  is  -secretary-treasurer  of  the  Harbor  Commission; 
Mr.  F.  W.  Cowie.  ^^  List.  C.  E.,  chief  engineer,  Sir 
John  Keiniedy  consulting  engineer,  and  Capt.  T.  Ron 
ra.ssa  harbor  master. 

It  is  fitting  that  the  Hariior  should  be  the  projx-rty 
of  the  Dominion  fiovernment  as  trustees  for  the  people 
of  Canada.  For  the  St.  Lawrence,  the  great  national 
waterway,  is  the  heritage  of  the  Canadian  people. 
The  St.  Tiawrence  todav  carries  to  and  from  Montreal 


Harbor  one  third  of  the  country's  national  trade, 
amounting  to  something  like  $800,000,000  in  value. 
In  point  of  volume  of  trade,  the  port  of  Montreal  is 
second  only  to  New  York  on  this  continent.  And  it 
must  be  remembered  that  it  is  only  open  for  trade  for 
71/2  months  in  the  year,  while  New  York  is  open  for 
12  months.  It  must  be  remembered,  further,  that  the 
population  of  Canada  does  not  exceed  9,000,000  while 
that  of  the  United.  States  is  over  110,000,000.  As  was 
pointed  out,  the  .other  day,  in  this  series  of  articles, 
the  present  Harbor  of  Montreal  has  cost  the  people  of 
Canada  less  than  $30,000,000.  It  is  an  indisputable 
fact  that  no  other  country  in  the  world  possesses  a 
port  of  anything  approaching  the  same  value  that  has 
cost  it  so  little  as  the  Harbor  of  Montreal  has  cost 
Canada.  Moreover,  that  Harbor  is  one  of  the  compar- 
atively few  publicly  owned  and  operated  utilities  on 
this  continent  that  pays  its  way.  The  money  which 
the  Government  pays  out  for  improvements  is  ad- 
vanced on  the  security  of  debentures  of  the  Harbor 
Commission.  These  debentures  are  issued  for  a  period 
of  forty  years,  and  a  sinking  fund  has  been  establish- 
ed to  provide  for  them  on  maturity.  This  sinking 
fund  is  being  built  up  out  of  revenue.  In  addition, 
the  interest  charges  are  also,  of  course,  paid  out  of 
revenue. 

A  Truly  Napoleonic  Conception. 

It  has  been  well  said  that  the  successful  port  of  to- 
day I'equires  not  only  imports  and  exports,  but  also 
industrial  enterprises.  Unless  it  has  been  shown  that 
Montreal  possesses  this  quality  in  abundant  measure, 
the  articles  immediatelj^  preceding  this  have  been 
written  in  vain.  But  the  project  is  far  more  than 
merely  local,  it  is  of  the  utmost  national,  importance. 
The  scheme  of  development  which  is  being  carried  out 
in  Montreal  today  holds  potentialities  that  are  almost 
illimitable  not  only  for  the  great  commercial  metro- 
polis but  for  the  Dominion  of  Canada  itself.  Neces- 
sarily the  war  retarded  the  carrying  out  of  this  scheme 
of  development.  For  while  the  war  was  on,  the  con- 
struction program  was  considerably  modified  at  the 
request  of  the  Minister  of  Marine  and  Fisheries.  In 
fact,  only  those  facilities  that  were  absolutely  neces- 
sary were  proceeded  with.  All  construction  work 
that  could  possibly  be  postponed  was  postponed.  In- 
deed, during  the  war,  the  Harbor  Commission's  entire 
construction  forces  were  converted  into  operating. 
Immense  demands,  for  the  shipjiing  weekly  of  troops 
by  trainloads  and  nuiterial  by  the  hundred  thou.sand 
tons,  were  made  upon  the  Port  of  Montreal.  Ami  it 
is  a  source  of  no  small  pride  to  tho.sC  responsible  for 
the  conduct  of  this  vast  business  that  not  once  was  the 
Port  unequal  to  the  demands  made  upon  it. 

When  the  development  scheme  now  in  process  of  be- 
ing carried  out  is  completed,  it  will  double  the  size  of 
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tlic  I'oit  of  Motitroal  aTid  will  give  it  over  10  miles  of 
cojitinuous  pier  and  wharf  frontage,  together  with  the 
most,  modern  transit  sheds  it  is  possible  to  build,  a  cold 
storage  warehouse  and  electrified  terminals,  ete.  As 
Mr.  M.  P.  Fennell,  -Ir.,  the  secretary-treasurer  of  the 
Harbor  Commission,  well  said,  in  the  course  of  an  ad- 
dress before  the  American  Association  of  Port  Au- 
thorities at  Galveston,  little  more  than  a  year  ago: 
"There  is  something  Napoleonic  in  the  conception  of 
a  well  equipped  seaport  one  thousand  miles  from  the 
sea,  almost  in  the  heart  of  the  continent,  yet  one  whose 
steel  aiul  concrete  piers  and  freight  .sheds,  whose  net- 
work of  tracks  of  the  belt-line,  whose  effective  system 
of  grain  elevators  and  grain  conveyers  for  the  easy 
loading  of  rail  and  ship  borne  cargoes,  are  all  linked 
with  the  .sea  by  a  ship  channel  so  perfectly  lighted  all 
the  way  to  Montreal  that  ships  may  navigate  it  at 
night  with  less  peril  than  a  'Twin-six'  navigates 
Inroad  way. " 

Electrification  of  Port  Railway. 

It  was  mentioned,  three  weeks  ago,  that  Montreal 
Harbor  provides  100  steamships  berths  from  350  to  750 
feet  in  length,  with  a  depth  of  water  from  20  to  35 
feet.  .Thirty-five  of  these  steamship  berths,  it  sliould 
be  added,  are  modern  concrete  wharves,  built  in  the 
past  few  years. 

In  the  nature  of  things,  one  of  the  chief — perhaps 
the  chief — problem  to  be  solved  at  Montreal  Harbor, 
in  connection  with  transportation,  is  a  terminal  pro- 
blem. On  the  efficiency  and  capacity  at  the  terminal 
points  the  growth  and  progress  of  the  Harbor,  and  of 
tlie  St.  Lawrence  route  which  it  serves,  must  largely 
depend.  For  it  is  at  these  terminal  points  that  cargo 
is  collected  and  distributed.  To  the  importance  of 
this  terminal  problem  the  Harbor  Commission  is  fully 
alive.  The  Harbor  Railway  Terminals,  consisting  of 
surface  lines  between  Victoria  Bridge  and  the  Wharf 
of  Imperial  Oil,  Ltd.,  have  a  total  trackage  of  nearly 
GO  miles.  It  was  resolved  to  electrify  this  railway  sys- 
tem, in  view  of  the  climatic  conditions,  and  liaving  re- 
gard to  the  fact  that  electrification  for  freight  yards 
and  terminals  has  proved  both  economical  and,  in 
other  ways,  satisfactory  elsewhere.  Accordingly,  a 
start  with  this  Avork  was  made  in  September,  1919,  and 
it  is  now  well  advanced.  The  work  itself  is  being 
carried  out  by  the  Electrical  (lei>artment  of  the  Harbor 
Commission,  the  material  being  purchased  from  out- 
side, and  is  divided  into  four  main  sections,  namely 
(1)  power  station  machinery  equipment,  (2)  control, 
protective  and  signal  equipment,  (3)  overhead  caten- 
ary line  equipment,  and  (4)-  rail  bonding  material. 
Larg-e  Modern  Fireproof  Elevators. 

Monti'cal  Harbor  contains  three  large  modern  fire- 
proof elevators.  Of  the.se  two — with  capacities  re- 
spectively of  4,000,000  aiul  2,662,000  bushels— are  op- 
erated by  the  Harbor  Commission  itself.  The  third 
elevator  with  a  capacity  of  2,150,000  bushels,  is  oper- 
ated by  the  Grand  Trunk  Railway.  These  elevators 
are  situated  in  the  most  advantageous,  position  in  the 
Harbor.  The  two  operated  by  the  Harbor  Commission 
itself  are  connected  with  each  other  and  serve  a  system 
of  graiji  conveyors  by  means  of  which  grain  can  be  de- 
livered to  ocean  vessels  lying  at  their  berths,  eleven 
different  ships  receiving  grain  at  the  same  time  at  the 
rate  of  15,000  bushels  an  hour  and  without  interfer- 
ence with  the  handling  of  general  cargo.  The  Harbor 
Commission  also  owns  several  floating  grain  elevators 
for  taking  grain  from  lake  vessels,  or  canal  boats  and 
loading   it  directly   into   ocean   steamers.     In  short, 


Montreal  is  unique  as  an  ocean  port  in  its  grain  hand- 
ling facilities,  and  its  elevators  are  probably  the  best 
of  their  kind  in  the  world.  Of  the  two  elevators  be- 
longing to  the  Harbor  (-ommission,  one  is  530  feet  long, 
128  feet  wide,  and  202  feet  high,  while  the  other  is 
457  feet  in  length,  100  feet  in  width  and  220  feet  in 
height.  The  first  is  the  largest  seaport  elevator  in  the 
world.  The  .second  is  the  first  large  terminal  elevator 
building  coiistnicted  entirely  fif  reiTifon-ed  concrete. 
Permanent  Fireproof  Transit  Sheds. 

Altogether  there  are  twenty-five  permanent  fire- 
proof transit  sheds  in  Montreal  Harbor.  With  the  ex- 
ception of  four,  they  are  double  deck  sheds  of  uniform 
design,  having  a  width  of  96  fee.t  and  a  length  varj'ing 
from  400  to  650  feet.  They  are  of  steel  construction, 
with  floors  and  roofs  of  reinforced  concrete,  and  walls 
of  corrugated  iron  sheeting.  There  are  two  rows  of 
columns  down  the  centre  of  the  sheds,  spaced  about  16 
feet  longitudinally. 

There  are  three  dry  docks,  two  of  which  are  small 
graving  docks,  while  the  third  is  a  Ikrge  floating  dr>' 
(lock  with  a  lifting  capacity  of  27, .500  tons.  F'or  hand- 
ling heavy  freight,  a  large  floating  crane  was  installed 
as  an  adjunct  to  the  Harbor  in  1909.  and  this  has 
proved  a  most  valuable  utility.  This  crane  has  a  lift- 
ing capacity  of  75  tons  at  a  54  feet  radius.  In  the 
season  of  1908,  which  was  its  period  of  greatest  acti- 
vity, it  lifted  a  total  weight  of  18,555  tons.  Ordinary 
cargo  is  handled  by  the  winches  and  cargo  booms  of 
the  steamships. 

Large  Cold  Storage  Warehouse. 

The  Harbor  Commission  is  j)roceeding  with  the  con- 
struction of  a  very  large  cold  storage  warehouse. 
Work  on  this  is  already  so  far  advaiiced  that  it  will 
be  ready  for  use  in  this  year's  .season.  It  will  be  ad- 
ministered and  operated  in  the  same  way  as  the  public 
grain  elevators.  Its  cost  will  be,  approximately, 
.$'1,500,000.  The  necessity  for  this  big  work  was  three- 
fold. First,  it  was  the  experience  of  importers  that,  as 
there  was  no  public  bonded  warehouse  in  Montreal 
Marbor,  importation  of  stocks,  when  prices  were  fav- 
orable and  ocean  transportation  possible,  was  not  fea- 
sible. Secondly,  it  was  found  necessary,  from  the 
point  of  view  of  the  Harbor  Commissoin  itself,  to  pro- 
vide for  the  storage  of  imports  Avhich  obstructed  busi- 
ness in  the  sheds.  Thirdly,  warehouse  space  was  re- 
quired for  Canadian  manufactured  goods  shipped 
from  factories  interior  to  Montreal  Harbor,  and  to  be 
held  luitil  transportation  conditions  and  a  market 
abroad  are  favorable. 

The  building  which  is  immediately  inside  the  Harbor 
retaining  wall  at  the  foot  of  Beaudry  Street,  is  of  an 
irregular,  rectangular  shape,  fronting  the  St.  Law- 
rence River,  and,  Avhen  completed,  its  outside  dimen- 
sions Avill  be  436  feet  by  103  feet.  It  is  to  contain 
eight  floors  and  a  basement.  The  whole  of  the  interior 
of  the  building  is  to  be  of  reinforced  concrete,  the 
floors  being  supported  entirely  independently  of  the 
surroundirhg  walls,  while  the  walls  are  of  reinforced 
concrete  framework  and  pilasters  with  brick  and  hol- 
low-tile filling.  At  first,  only  four  walls  will  be  in- 
sulated and  refrigerated,  the  remaining  space  being 
used  for  "dry"  or  general  storage.  The  warehouse  is 
to  be  equipped  with  eight  large  freight  elevators  and 
one,pa.ssenger  elevator.  Each  cold  storage  floor  is  to 
be  divided  into  nine  rooms,  varying  in  capacity  from 
77,750  cubic  feet  to  ^35,750  cubic  feet,  and  all  opening 
on  to  a  spacious,  well-lighted  distributing  corridor. 
Special  attention  is  to  be  paid  to  the  ventilation  and 
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purification  of  tlu'  air,  lliis  licinji-  provided  I'or  by 
nienus  of  a  scientifically  designed  air-eonditioning 
plant.  TIk'  whole  of  the  cold  storage  floors  Avill  be 
refrigerated  means  of  the  circulation  of  calcium 
chloride  brine  through  pi])es  and  coils  in  the  rooms, 
the  brine  being  previously  cooled  to  a  very  low  tem- 
perature in  the  Power  House  which,  in  addition  to  the 
electrical  equipment  for  the  ojieration  of  the  Harbor 
Electric  Railways,  contains  the  lun-essary  mechanical 
refrigerating  ecpiipment. 

Of  the  need  for  a  large,  modern  cold  stoi'age  ware- 
house of  this  kind  in  ]\Iontreal  Harbor,  tjiere  can  be  no 
doubt  at  all.  For  one  thing,  as  the  Hai'bor  Commis-^ 
.sioners  point  out  in  their  last  Annual  Report,  while  the 
Harbor  is  closed  to  shipping,  on  account  of  weather 
eoiulitions  for  five  months  in  each  year,  the  produce  of 
Caiuida  and  the  demand  therefor  from  Europe  con- 
tinue during  the  whole  year,  and  it  is  essential  that 
such  produce,  if  intended  for  shii)nient  from  Montreal, 
should  be  stored  under  proper  conditions  until  naviga- 
tion reopens.  For  even  during  navigation  periods,  a 
cold  storage  warehouse  is  essential  in  order  that  per- 
ishable goods  may  be  safely  held  for  such  length  or 
time  as  may  suit  the  sailings  of  the  ships.  It  is  antici- 
pated that  not  only  will  this  cold  storage  warehouse 
be  productive  of  revenue  as  a  storage  plant,  but  also 
that  its  operation  will  i-esult  in  extra  shipping,  which 
hitherto  has  availed  itself  of  Thiited  States  ports  for 
the  produce  business,  now  making  use  of  ^Montreal  in- 
stead. 

No  Privately  Owned  Areas. 

No  private  interests  have  any  strings  on  Montreal 
Harbor.  This  is  a  very  different  state  to  that  which 
obtains  in  the  ca.se  of  nearly  all  the  large  ports  in  the 
I'nited  States.  In  Seattle,  for  example,  the  railway 
companies  actually  own  certain  portions  of  the  harbor, 
and  in  Boston  one  of  the  best  piers  was,  at  one  time, 
leased  by  a  railway  company.  But  within  the  juris- 
diction of  the  Montreal  Harbor  Commission,  namely 
sixteen  miles  of  water  front  on  each  side  of  the  St. 
Lawrence,  there  is  not  a  single  vested  private  or  cor- 
porate interest  of  any  kind.  '  Nobody,"  said  Mr. 
Fennel  1,  in  the  address  above  quoted,  "can  build  a 
warehouse,  an  elevator,  or  a  pier;  nobody  can  lay  a 
rail  or  rent  wharfage  space  except  with  the  sanction 
of  the  Commission.  Even  the  great  railroads  of  Can- 
a(la  have  their  privileges  apportioned  to  them  in 
Montreal,  with  the  residt  that,  in  the  enjoyment  of  the 
Harbor  facilities,  no  one  corporation  is  permitted  to 
monopolize  equipment  to  the  exclusion  of  others. 
Every  railroad  is  afforded  access  to  the  Harbor  upon 
equal  terms  throughout  its  entire  length  as  also  to  the 
industries  along  the  wafer  front  adjacent  to  the  Har- 
bor railway  tracks.  '  In  short,  the  Harbor  of  Mon- 
treal is  operated  on  an  equal  and  democratic  basis. 
It  is  operated,  it  should  be  added,  for  the  benefit  of 
the  entire  Dominion  and  not  with  the  object  of  making 
a  big  profit. 

Twenty-one  Different  Lines. 
In  1!)20  the  total  tonnage  of  trans-Atlantic  shops 
entering  the  Port  was  2.020,519,  as  compared  with 
2.043.63S  in  1919.  Passenger  traffic  was  exception- 
ally heavy  in  the  season  of  1920.  Today  there  are 
trading  from  the  Port  of  Montreal  to  almost  all  parts 
of  the  world  deep-sea  ships  of  no  fewer  than  twenty- 
one  different  lines,  inchwling  the  best-known  liiu>s  in 
the  world,  and — not  least  important — the  Canadian 
rrovernment   Merchant   Marine  whos<'  rapid  develop- 


ment means  so  much  iji  the  present  ami  augurs  still 
more  for  the  future. 


BOOK  REVIEW. 

THE  HUMAN  FACTOR  IN  INDUSTRY:  By  Dr.  Leo. 
K.  Frankel  and  Dr.  Alexander  Fleisher,  respectiv- 
ely Third  Vice-President  and  Assistant  Secretary 
of  the  Metropolitan  Life  Insurance  Company,  with 
the  co-operation   of  Laura  S.   Seymour.  Cloth 
Boards.  Sy^  by  8  inches  366  pp.  with  list  of  refer- 
ences and  Index.    Price  $3.00.    Pui)lished  by  the 
Macmillan  Company  of  Canada,  Toronto. 
This  work  is  designated  to  be  used  as  a  text-book  in 
service  and  personnel  management  technique.  The 
arrangement  of  contents  is  by  subject  and  not  by  in- 
dustry, in  itself  a  commentary  on  the  growth  of  "liter- 
ature  of   this   class.     Interpolated   throughout  the 
chapters  are  numbered  references  to  the  literature  on 
the  subject  under  discussion,  which,  as  the  chapter 
deal  with   such   subjects   as   "Hiring  &  Holding", 
"Education",  "Refreshment  &  Recreation",  make  the 
collected  references  appended  to  the  volume  a  reason- 
ably good  selected  bibliography. 

Under  the  significant  heading  of  "New  Names  for 
Old",  is  is  pointed  out  that  the  responsibility  of'  the 
employer  for  his  w^orkmen,  or  to  use  now  archaic  terras, 
the  solicitude  of  the  master  for  his  man,  was  fully 
realised  under  the  guild  organizations  of  medieval  in- 
dustry. Later  submerged  by  the  dominance  of  the 
jnachine,  we  are  todaj^  re-discovering  forgotten  duties 
and  giving  them  a  modern  paraphrase.  The  authors 
query  why  the  value  of  human  labor  has  been  more 
appreciated  in  the  past  decade  than  in  former  years  of 
machine  industry,  and  while  they  state  that  no  one 
reason  can  be  given,  they  give  a  number,  the  resultant 
of  which  appears  to  be  that  neglect  of  the  individual 
has  been  found  not  to  pay. 

The  work  throughout  does  not  stress  the  religious 
or  altruistic  side  of  human  dealings,  but  explains  that 
in  the  last  analysis  the  value  of  this  factor  in  industry 
will  be  measured  by  the  employer  in  terms  of  increased 
l)roduction,  and,  by  the  employee,  by  the  opportunities 
which  arC'  accorded  to  him  for  personal  development, 
both  financial  and  spiritual.  In  short  the  yardstick 
will  be:  "Does  it  pay?  Is  it  worth  while?"'  This  is 
putting  the  matter  in  terms  of  lowest  denomination, 
but  also  in  terms  of  final  and  permanent  expression.  It 
is  this  dispassionate  treatment,  backetl  by  derfSnite 
instances  of  successful  application,  that  gives  this  book 
its  value. 

As  a -handbook  to  officers  of  industrial  corporations, 
engaged  in  personal  work,  it  strikes  us  as  a  most  valu- 
able compilation,  and  it  contains  definite  information 
on  such  subjects  as  housing,  technical  and  part-time 
education,  food  catering  for  employees,  insurance,  sick- 
ness, death,  and  other  bienefits,  charts  on  the  organiz- 
ation of  employment  departments  and  medical  .services, 
and,  as  pi'cviously  stated,  a  satisfyingly  complete 
bibliography. 

One  penetrating  phrase  we  may  (juote  from  the  book, 
dealing  with  development  of  the  employee,  once  he  has 
been  hired  and  indiuned  into  his  work,  is  that  "a  care- 
ful policy  of  promotion  makes  of  the  employee's  per- 
sonal ambition  'a  centripetal  instead  of  centri'fugal 
force'  in  the  industry".  The  secret  of  the  success  of 
many  well-known  exectitives  of  industry  lies  in  their 
appreciation  of  this  principle. 
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Electric  Power  Replaces  Steam  on  Large  Reversing  Bloonriing  Mill 

By  B.  M.  Jones,  General  Engineer,  Westinghouse  Electric  &  Manufacturing  Company. 


For  the  First  time  in  the  history  oF  tlie  American 
steel  industry  electric  power  has  replaced  steam  on 
a  large,  reversing,  blooming-mill.  Only  two  previous 
installations  have  been  made  in  other  countries  to 
change  from  steel  to  electric  power,  and  in  one  case, 
the  steam  engine  was  left  intact  fo'r  emergency  pur- 
poses. 

On  December  7,  1920,  the  huge  steam  engine  driv- 
ing the  44  inch  reversing  blooming-mill  of  the  Steel- 
ton  plant  of  the  Bethlehem  Steel  Company,  broke 
down.    Work  was  started  immediately  to  tear  down 


ately  [)()urr(i.  Tliis  niateriaily  sliortcDed  the  time  re- 
quired to  make  the  change. 

The  inotor  rolled  609  tons  of  steel  the  first  day,  796 
the  second,  and  1006  the  third.  The  mill  i.s  now  oper- 
ating single  turn,  and  is  in  no  way  curtailing  the  out- 
put in  spite  of  the  fact  that  becau.se  of  shortage  of 
power,  under  the  present  condition,  it  is  neces.sary  to 
operate  the  equipment  with  a  power  demand  not  ex- 
ceeding 2500  kw. 

The  electric  drive  consists  of  a  double-unit  revers- 
ing D.C.  motor,  the  necessary  flywheel  M.6.  .set  for 


Fig.  1.  Twill.  taiuleiTi-compountl.  reversing  steam-engine  36"  and 
60"  by  54"  which  was  replaced  by  electric  motor  at  the  Steelton 
Plant  of  the  Bethlehem  Steel  Company. 


the  engine  which,  as  had  been  previously  planned,  was 
to  be  replaced  by  electric  drive.  On  December  31. 
the  Bethlehem  Steel  Company  started  to  roll  steel  with 
the  new  electric  motor.  Considering  the  tremendous 
task  of  tearing  down  the  large  reversing  steam-engine, 
blasting  out  its  foundations,  building  the  forms  for 
the  motor  foundations  and  installing  the  complete 
electrical  apparatus  in  working  order,  the  time  taken, 
only  twenty-four  days,  is  remarkable. 

Inasmuch  as  the  blooming  mill  is  the  only  one  in 
the  plant,  it  Avas  important  that  the  change-over  to 
the  electric  drive  be  made  in  the  shortest  time  pos- 
sible. In  addition,  it  was  also  important  that  no  time 
be  lost  in  making  ad.justments  or  in  tuning  up  a  new 
equipment.  To  accomplish  this,  it  was  necessary  to 
have  everything  Avell  organized  and  planned  in  detail, 
so  that  there  would  be  no  unnecessary  delay.  The 
forms  for  the  reversing-motor  foundation  v.  (M-e  built 
up  complete  in  two  pieces  as  a  template  beFore  the 
engine  was  removed,  and  after  the  old  foundation  was 
blasted  out.  these  templates  were  set  in  position,  the 
foundation  bolts  placed,  and  the  concrete  immedi- 


driving  it.  and  a  small  exciter  set.  together  with  a 
blower  outfit  and  the  necessary'  switching  equipment. 
All  the  machines  except  the  blower  outfit  are  mounted 
on  the  first  floor  of  the  motor  room  sub-station.  The 
blower  outfit  is  mounted  in  the  basement  and  the 
switching  equipment  is  mounted  on  a  balcony. 
Lightning  arresters  are  installed  on  the  second  bal- 
cony. 

The  double-unit  reversing  motor,  as  sliowu  in  the 
illustration,  is  a  600-volt.  ad.iustable-speed.  direct- 
current  machine  of  the  compound-wound,  compen- 
sated type,  having  a  speed  range  of  0  to  120  R.P.M.  in 
both  directions.  It  is  capitble  of  developing  1.900.000 
ft.  lbs.  torque  momentarily  and  is  directly  connected 
to  the  mill. 

Each  armature  of  this  motor  is  mounted  on  the 
forged-steel  shaft,  which  is  supported  by  two  pedestal- 
l)earings  arranged  for  water  cooling  and  jrravity  oil- 
lubrication.  The  bearings  and  frame  of  the  motor  are 
supported  by  a  heavy  cast-iron  bedplate,  which  is  well 
anchored  to  the  concrete  foundation  by  long  fouuda.- 
tion  bolts, 
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Fig-.  3. — A  view  of  entire  niotor-rooni  suli^uaioii.  Note  the  differ- 
ence between  this  illustraton  and  Fig.  1,  wliich  shows  the  old 
steam-engine.  Only  twenty-four  days  were  required  to  bring  about 
this  change. 


The  motor  is  semi-enclosed  and  is  airang:ed  for 
forced  ventilation.  The  bloAver  equipment,  installed 
in  basement,  is  interlocked  so  as  to  prevent  operation 
of  the  reversing  motor  in  case  the  blower  is  not  de- 
liverinfT  the  proper  amount  of  air  to  the  motor. 

Eleetrieally  and  nieehanieally  the  motor  is  designed 
to  withstand  the  overloads  encountered  in  reversing 
blooming-mill  service,  and  in  addition,  it  is  provided 
with  a  large  thrust-bearing  on  the  pedestal  nearest 
the  mill  to  protect  it  from  the  mechanical  shocks  of 
the  mill,  such  as  the  breaking  of  a  spindle.    The  ease 


and  rapidity  with  which  this  motor  can  be  started, 
stopped  and  reversed,  shows  it  to  be  inherently  adapt- 
ed to  reversing  blooming-mill  service. 

The  motor  is  a  compound-wound  machine,  the  com- 
pounding being  obtained  indirectly  by  means  of  a 
small  series-exciter  and  a  separate  winding  on  the 
main  poles  of  the  reversing  motor.  Due  to  the  ex- 
tremely high-peak  currents,  encountered  in  the  main 
circuit,  it  would  be  extremely  difficult  to  reverse  the 
ordinary  type  of  series-field  which  would  be  necessary 
to  keep   the   proper  shunt   and   series-field  relation. 


FIr.  2.  -ii"  liloominR-mill  motor  substation.  The  flywheel  motor- 
(fenerntor  ami  the  slip  rejnJtator  are  shown  In  the  foreground.  The 
Bwltch-board  and  control  panels  may  be  seen  In  the  background, 


1  IK.  1. 


.1  llii-  Liii 


I!    1  >,\  vlMiiij  Miioniiiig  mill  motor. 
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Tlirrcforo,  the  series-exciter  and  tlie  separate-field 
winding  is  used,  the  series-exciter  field  being  connect- 
ed in  series  with  the  main-motor  armature  circuit,  and 
the  armature  of  the  series-exciter  being  connected 
across  tlie  separate  win<iitig  of  the  main  reversing- 
motor. 

The  switches  for  reversing  this  field  are  operated 
from  the  master  switch,  which  also  operates  the  re- 
versing switches  in  the  field  of  the  generator.  By 
this  scheme,  the  compouiuling  effect  is  obtained  with- 
out the  necessity  of  reversing  the  heavy  armature  cur- 
rent. This  compounding  of  the  reversing  motor  al- 
lows it  to  increase  its  torque  on  the  overloads,  and 
thereby  better  meet  the  severe  shoeks  that  are  en- 
countered. 

Construction    Features   of    Flywheel  Motor-Genera^ 
tor  Set. 

The  reversing  motor  receives  its  energy  from  two 
600-volt,  367  R.P.M.,  separately-excited,  shunt-wound, 
direct-current  generator.s  of  the  compensated  type, 
which  are  designed  to  withstand  the  same  peak-loads 
as  the  reversing  motor.  These  generators  are  driven 
by  a  3200  hp.  alteriuiting-current  motor  of  the  wound- 
rotor  tvpe,  which  is  designed  to  operate  on  a  3-phase 
6600  volt,  25-cycle  circuit.  A  100,000  lb.  flywheel  is 
mounted  on  the  same  bedplate  between  the  motor  and 
generators.  This  flywheel  is  completely  enclosed  with 
a  plate  cover  to  reduce  the  windage  losses,  and  also  to 
afford  protection  to  the  operator.  The  flywheel  bear- 
ings of  this  set  are  arranged  for  gravity  lubrication 
aiul  for  water  cooling  as  an  emergency  feature. 


Operation  of  Liquid  Slip-Regulator  To  Control  Input 
to  the  Fly-wheel  M.G.  Set. 

A  licjuid  slip-regulator  limits  the  peak.s  and  equalizes 
the  input  to  the  flywheel  set.  When  the  load  on  the 
alternating  current  motor  reaches  a  predetermined 
value,  the  regulator  introduces  resistance  in  the  secon- 
dary of  the  induction  motor  which  caii.ses  the  flywheel 
set  to  slow  down,  thereby  allowing  the  flywheel  to  give 
up  a  portion  of  its  stored  energy,  and  thus  absorbing 
the  peak  load.  When  the  peak  load  goes  off.  the  re- 
gulator cuts  out  the  resistance  in  the  secondary  circuit 
of  the  induction  motor,  and  brings  the  flywheel  set 
back  to  aproximately  full  speerl.  The  regulator  is  so 
arranged  that  the  alternating-current  motor  cannot  be 
started  until  the  maximum  resistance  is  inserted  in  the 
secondary  by  means  of  the  slip  regulator  being  wide 
open.  The  switching  equijjment  of  the  alteniating- 
current  motor  is  so  arranged  that  the  flywheel  set  can 
be  brought  to  rest  within  a  short  space  of  time  by  of>en- 
ing  the  forward,  primary,  oil  circuit-breaker  and  clos- 
ing the  reverse,  primary  oil-circuit-breaker.  This  re- 
verses one  phase  of  the  induction  motor,  causing  it  to 
exert  a  torque  in  the  opposite  direction,  and  thereby 
bringing  the  set  to  rest  quickly. 

Special  attention  has  been  given  to  the  manner  of 
insulating  these  machines  to  withstand  the  dust  and 
dirt  usually  encountered  in  a  steel  plant.  The  direct- 
current  machines  were  designed  with  the  object  of 
being  able  to  withstand  the  severe  overload  encount- 
ered in  this  class  of  service.  The  rapid  change  of  flux 
ill  the  poles  requires  careful  design  to  eliminate  com- 


Kip.  5. — Kl\  wheel  motor-generator  set  whch  furnishes  power  for 
the  motor  shown  in  the  background. 
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mutation  troubles  from  wliieh  rliese  mac-liiiies  are 
particularly  free.  The  desifjii  of  macliine  to  handle 
this  class  of  service  involves  nuiny  wide  departures 
from  previous  practice,  and  the  exceptional  service 
that  these  macliiiies  luive  jriven,  is  a  very  <jood  iiulica- 
tion  that  they  ai'e  liberally  desifrned  to  withstaiul  tlie 
al)norniall\-  liijrh  current  encountered. 

Motor-Generator  Control  System  Simple  As  Well  As 
Effective. 

Tlie  simplicity  u\'  tins  i'niiii-(il  ciiuiihiichI  is  clearly 
shown  by  the  fact  that  Ihc  stcani-cn-:iuc  operators 
rolled  steel  at  the  first  trial  without  aii\-  trouble  what- 
soever. The  operators  seemed  vciy  well  pleased  and 
surprised  to  find  the  ease  with  wliich  the  master 
switch  was  handled  and  the  ready  and  sure  response 
of  the  motor  to  the  master  switcli. 

Tiie  control  of  the  main  motor  and  i^cuerator  is  ob- 
tained by  the  adjustment  of  the  fields,  the  generator 
fields  being:  reversed  to  obtain  reverse  direction  of 
rotation  of  the  nuiin  niotoi-.  The  excitation  of  tlie 
motor  shunt-field  remains  in  the  same  direction  at  all 
times.    The  speed  of  the  reversing  motor  is  propor- 


Scnes  Transformer 


 Slip  Peyuhlor         I  i   


Oil  Circuit  Breakers. 
Fly  Wheel  Motor  Generator  Set. 


Consla/it 
Potential  Field. 


direct-current  circuit-breaker  between  the  reversing 
motor  and  its  generators  is  so  interlocked  that  it  can- 
not be  closed  unless  the  exciter  set  is  operating  pro- 
perly. 

Additional  Equipment  in  Blooming-Mill  Motor-Room 
Sub-Station. 

The  motor-room  sul)-station  is  used  for  synchroniz- 
ing the  two  powerhouses  and  there  are  installed  on 
the  first  floor  three — 1000  Kva.  transformers  having 
a  ratio  of  2,200  to  6,000  volts,  through  which  the 
power  of  one  powerhouse  is  stepped  up  to  the  voltage 
of  the  second  powerhouse.  The  oil  switch  and  syn- 
(dironizing  apparatus  necessary  for  synchronizing 
these  two  stations  is  located  on  the  gallery.  A  double- 
feeder  system  is  brought  to  tlie  gallery  from  one  of  the 
power  plant,s  and  usually  these  two  feeders  are  used 
in  parallel  for  supplying  the  induction  motor  of  the 
flywheel  M.G.  set. 

A  small  transformer  6,000  to  440  volts  with  a  220- 
volt  starting-tap  is  used  for  supplying  the  power  to 
the  exciter-set,  blower  and  puni])  motors.  As  an  emer- 
gency feature,  the  Bethlehem  Steel  Company  have 
brought  the  440-volt  A.C.  mill-circuit  into  the  motor- 
room  sub-station.  This  circuit  will  be  used  for  driv- 
ing the  exciter  set,  blower  and  fan  motors,  in  case  any 
trouble  develops  on  the  small  transformer. 

Ventilation  of  Motor-Room  Sub-Station. 

As  a  convenient  and  effective  means  of  keeping 
some  of  the  mill  dust  and  dirt  out  of  the  motor-room 
sub-station,  an  additional,  duplicate,  blower  equipment 
was  installed  in  the  basement  and  is  arranged  in  con- 
junction with  the  other  blower  ecjuipment,  so  that 
cither  blower  equipment  can  be  used  to  ventilate  the 
room  while  the  other  is  ventilating  the  reversing  mo- 
tor. This  affords  a  considerable  means  of  protection 
;i gainst  dust  and  dirt  settling  in  the  motor  room. 

Future  Additions  to  the  Motor-Room  Sub-Station. 

This  motor-room  sub-station  was  laid  out  with  the 
object  of  installing  several  motor-generator  sets  at 
some  future -date  for  supplying  the  D.C.  power  to  the 
mill  auxiliaries.  At  the  present  time  these  sets  are 
not  installed,  but  it  is  expected  that  within  a  year  they 
will  be  in  operation  in  this  sub-station. 


Kig.  (>. — Srlu'inatU-  iliaRrani  of  comn'ctioiis  for  (loiilile-unit,  rovcrs- 
liiK  mill  <M|ulpment. 

liitiiid  to  the  generator  voltage  up  to  iioniial  voltage, 
and  Itcyniid  lliat  point  the  increase  in  speed  of  the  re- 
versing motor  is  (ibtained  by  weakening  its  main 
shunt-field.  The  com|)(Hiiid  field,  described  i)revious- 
ly.  is  adjusted  to  cnrrespoiid  with  the  speed  of  the  re- 
versing motor.  The  master  switch  is  mounted  in  the 
riiill  for  confrolling  the  eonfactors  which  adjust  llie 
various  field  circuits  of  the  motor  and  generators  The 
po.>itioM  of  the  master  switch  determines  the  speed  of 
the  reversing  motor,  and  its  direction  of  ndation. 
This  system  of  control  makes  tlie  (iperatioii  of  the 
o(piipnieiit  extremely  simple  and  very  ea.sy  to  operate 
while  at  the  same  time  obtaining  a  very  rapid  and  ef- 
fective means  of  control.  Fig.  6  shows  the  schematic 
diagram  of  connect  ion  for  this  e(|uipment. 

The  reversing  motor  and  direcf-curreiit  generators 
are  separately  excited,  receiving  their  excitation  from 
a  snmll  iiuiuetion-niotor-driven  exciter  set.    The  main 


T.  H.  Watson  &  ('i>mpaiiy,  Sheffield,  England  an- 
nounce that  arrangciiients  have  been  made  with  the 
(Jeneral  Combustion  Company  of  Canada,  Ltd..  New 
P>irks  Huilding,  Montreal,  to  liandle,  build  and  sell 
their  various  electric  smelting,  melting  and  refining 
furnaces. 

The  Canadian  rights  for  the  " Greaves-Etcliells"  type 
of  furnace,  which  lias  lieen  widely  adopted  in  U.  S.  A., 
England,  Spain  and  France  are  also  iiudnded  in  the  ar- 
raiigenient  made. 

The  (iencral  Combnslion  Company  of  Canada  Ltd.. 
also  taking  over  the  designs  of  the  Electric  Furnace 
Construction  Company,  Philadelphia,  on  the  various 
tyiies  of  electrically  heated  Core  Ovens.  Annealing  and 
Heat  Treatment  furnaces  and  will  have  the  active  co- 
operation of  the  American  Company  on  electric  furnace 
prolilems  generally. 


An  English  exchange  in  a  Renter  despatch  from  Ot- 
tawa, under  the  liead  of  "Canadian  Steel  Companies" 
mentions  that  the  I;.  R.  Steel  Co.,  Ltd.,  has  increased  its 
i-apital  .stock.  This  Company  is  not  usually  classed  as 
a  steel  company  on  this  side. 
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Importance  of  Hardness  of  Blast-Furnace  Coke 

I'.y  OVVKX  H   HICK,*  Cli.  K.,  iJethlehem,  Fa. 

A  paper  read  at  the  New  York  Meeting  in  February  of 
the  A.  I.  M.  &  M.  E  and  reproduced  by  permission. 


Chanjrcs  in  coke  hjirdness  affect  tlie  vvorkiiijr  of  the 
blast  furnace,  for  soft  coke  is  an  obstacle  to  proper 
furnace  operation.  Soft  coke  is  flue  to  a  low  hydrogen- 
oxvfren  ratio  in  the  coal  charfj^ed  ;  iTuireasing  this  ratio 
iiu-reases  the  hardiu'.ss  of  the  coke.  The  best  means  of 
determining  the  hardness  of  coke  is  the  combined 
tumbler  and  ball-mill. 

Soft  coke  is  a  great  hindrance  to  proper  blast-furnace 
operation  and  changes  in  coke  hardness  affect  the  work- 
ing of  the  furnace.  The  best  method  of  determining 
the  hardness  of  coke  is  by  using  a  couibination  turabler- 
ball-mill.  Soft  coke  is  due  to  a  low  hydrogen-oxygen 
ratio  in  the  coal  charged.  An  increase  of  this  ratio  im- 
proves the  hardness  of  the  resulting  coke. 

What  is  Good  Coke? 

It  is  not  always  appreciated  that  the  correct  answer 
may  be  such  a  reliable  forecast  to  the  physical  condi- 
tion of  the  blast  furnace,  and  incidentally  its  entire 


Fl««r  Line 


1  V. 

(4- 

Ihiit  Proof  (lotisiQg 
to  Protect  Motor 

Fig.  1. — Apparatus  used  by  Bethlehem  Steel  Co.   to  determine 
Hardness  of  Coke. 

operation,  that  amoug  the  ordinary  variations  in  other 
raw  materials  and  also  in  operating  conditions,  it 
assumes  a  position  of  primary  significance.  Inasmuch 
as  coke  forms  two-thirds  of  the  total  bulk  of  material 
charged,  this  assertion  will  not  seem  exaggerated,  and 
in  the  subsequent  discussion  its  applicability  will  be 
presented. 

Coke  is  the  ideal  blast-furnace  fuel  because  it  is 
strong  and  hard  enough  to  resist  the  crushing  and 
grinding  effects  of  the  furnace  burden,  and  its  porosity 
allows  the  ready  passage  of  gas  upward  through  the 
charge,  and  rapid  combustion  before  the  tuyeres.  Coke 
deprived  of  its  strength  and  with  a  cell  structure  phy- 
sically frail  and  chemically  susceptible  to  solution  by 
carbon  dioxide,  has  its  chief  asset  eliminated.  "When 
the  melting  zones  are  approached  the  fluid  cinder  trick- 
ling toward  the  hearth  "will  envelope  the  suiall  pieces 
of  coke  and  form  a  sticky  mass  that  will  retard  the  free 
passage  of  gas.  Blast  pressure  will  then  rise,  driving 
will  slow  up  and  fragments  of  coke  will  lie  inert  before 
the  tuyeres,  rendered  practically  incombustible  by  their 


•Metallurgical  Assistant,  I5)a§t-furuoce  l)e|)t.  Beth- 
lehem Steel  Go, 


slaggy  envelop.  It  is  believed  also  that  coke  messes  at 
cast  are  attributable  to  quantities  of  such  coke  floating 
uiiburned  in  the  hearth. 

If  has  been  correctly  claimed  that  coke  rendered 
small  outside  the  oven  possesses  greater  combustibility 
than  that  so  developed  in  the  coking  process.  While 
this  is  true  of  reduction  in  size  by  ordinary  breakage 
or  shattering,  w:here  the  porous  inner  cell  structure  is 
cleanly  exposed,  it  does  not  hold  tnie  of  coke  that  is 
ground  small,  for  the  grinding  action  causes  the  fine 
dust-like  particles  to  enter  the  cells  and  so  form  a  dense 
and  <|uite  incombustible  surface. 

Satisfactory  Test  for  Hardness  of  Coke. 

The  importance  of  initial  size  and  the  resistance  of 
coke  to  reduction  in  size  has  been  recognized,  but 
methods  thus  far  employed  to  determine  the  physical 
Mature  of  coke  have  not  given  full  satisfaction.  The 
shatter  test,  now  largely  employed,  usually  consists  in 
dropping  2-in.  coke  (that  portion  of  the  original  sample 
that  renuiins  upon  a  2-in.  mesh.)  four  times  upon  an 
iron  plate  from  a  6-ft.  (1.8  m.)  elevation  and  then  the 
screening  through  certain  sizes  of  mesh,  the  various 
sizes  thus  separated  being  reported  as  percentages. 
This  gives  an  indication  of  the  condition  of  the  coke 
when  it  reaches  the  furnace,  having  passed  through  the 
four  uiajor- stages  of  handling:  viz.,  cars  to  bins,  bins 
to  laiTy,  larry  to  skip,  and  skip  to  bells. 

liut  it  must  not  be  supposed  that  reduction  in  size 
ceases  when  the  bells  are  lowered  and  the  coke  passes 
to  the  furnaces.  It  will  continue  and  may  even  be 
accelerated  throughout  the  entire  passage  from  stock 
line  to  tuyeres.  The  gazes  will  endeavor  to  disinteg- 
rate the  cell  structure  and  the  mass  of  stock  will  exert 
a  destructive  grinding  and  crushing  effect.  Therefore, 
while  a  shattle  test  may  indicate  the  extent  of  size 
reduction  due  to  handling,  it  does  not  show  the  condi- 
tion of  the  coke  wlien  it  reaches  its  field  of  action — the 
tuyeres.  Indeed  there  is  frequent  misguidance  if  the 
shatter  test  is  depended  on  to  determine  fit  or  unfit 
hard  or  soft — blast  furnace  coke. 

If  a  shatter  test  shows  high  fragmentation,  the  coke 
may  have  a  weak,  chalky  structure  that  will  resist  no 
physical  strain  and  cell  walls  susceptible  to  carbon- 
dioxide  solution  ;  or  the  coke  may  be  glass-like  in  its 
l>i-ittleuess  but  strong  enough  to  bear  the  grinding, 
crushing,  and  abrasion  of  the  brickwork,  limestone, 
scrap  iron,  etc.,  on  the  way  to  the  tuyeres,  maintaining 
throughout  a  size  that  permits  it  to  function  properly 
as  a  porosity  medium  and  that  precludes  the  likelihood 
of  its  being  "drowned"'  in  slag.  The  coke  that  resists 
shattering  is  either  the  tough,  soft  variety,  which  is 
sure  to  yield  to  tlie  abrasive  action  later  on :  or  it  is  the 
strong,  hard  kind  that  is  not  susceptible  to  any  sort  of 
jihysical  attack.  The  need  for  a  more  reliable  test  is. 
tlH'refore,  (piite  evident. 

The  effort  to  appl.v  a  test  that  more  closely  follows 
the  treatment  of  coke  in  the  furnace  Avas  stimulated 
by  the  article  of  G.  1).  Cochrane  in  which  he  compares 
the  results  of  a  tumbler  test  on  coke  with  the  operation 
of  a  low-]»ressure  furnace.  In  following  his  lead,  we 
have  used  a  combination  tumbler  and  ball-mill  to  de- 
termine the  hardnes§  pf  daily  coke  to  three  500-toa 
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furnaces,  D,  E,  and  F.  The  bosh  ans'les  of  ths  funiaees 
are  76°,  76%  and  73yo%  respectively. 

Our  apparatus,  shown  in  Fig.  1,  is  a  22-in.  (56  cm.) 
steel  drum,  18%  in.  in  diameter  with  doors  at  either 
end  and  four  lV2-in.  angles  riveted  inside  longitudin- 
ally. A  Vi-liP-  uiotor  drives  the  drums  at  about  20 
r.p.m..  the  belt  passing  from  the  motor  gear  train  over 
the  drum  itself.  Thirty  pounds  of  dry  1-in.  coke  (that 
which  passes  2-in.  and  remains  on  1-in.  mesh.)  about 
half  fills  the  drum.  This  sample  is  tumbled  for  1250 
revolutions  (at  20  r.p.m.)  with  eleven  IV^-in.  (32  nim.) 
steel  balls.  The  resulting  fines  are  screened  through 
i/^-in.  mesh,  and  the  remaining  portion  is  "weighed  aTid 
reported  as  per  cent,  of  original.  This  quantit>'  is 
termed  the  coke  hardness  number. 

The  results  of  the  regular  shatter  test  are  sliown  in 


Fig.  2  as  "per  cent,  through  2-in.  mesh,"  and  after 
four  6-ft.  drops  upon  an  iron  plate.  The  results  of  both 
the  tumbler  test  and  the  regular  shatter  test  wei*e  com- 
pared Avith  furnace  operation  on  each  subsequent  day 
"when  the  coke  tested  was  jiassing  through  the  furnace. 
A  period  of  two  months  was  selected  as  typical  of  con- 
ditions at  that  time,  being  marked  by  irregularity  both 
of  raw  materials  and  in  furnace  behavior.  The  hard 
ores,  for  example,  varied  in  furnace  D  from  0  to  100 
per  cent.;  in  furnace  E,  from  0  to  20  per  cent.;  and  in 
furnace  F  were  fairly  constant  at  25  per  coit.  Tons  of 
stone  used  per  ton  pig  produced  varied  "widely,  the 
daily  averages  covering  a  range  of  0.40  to  0.65  ton.  The 
daily  averages  of  scrap  charged  per  ton  pig  produced 
i-an  Iroin  0.08  to  0.35.  Coke  consumed  per  ton  pig 
varied  as  iiiuch  as  20  per  cent,  on  each  furnace.  The 


ITig.  3. 

Pressure    Charts    .sliowinp  fondltioii 
of  Furnaces  with  Soft  Coke 
and  with  Hard  Coke. 
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operators  foiifrlit  the  wide  variations  in  blast  pressures 
that  were  constantly  threatening,  and  maintained  an 
average  pressure  of  17  lb.  (7.7  kg.)  for  the  period. 

The  blowing  factor  is  simply  the  ratio  between  the 
lilast  pressure  and  blast  volume: 
mowing  factor= 

average  blast  pressure,  lb.  per  sq.  in. 

 —  X  1000 

average  wind  bloAvn,  cu.  ft.  per  niin. 
In  no  way  is  the  physical  well  being  of  a  furnace  so 
truthfully  indicated  as  by  the  blowing  conditions.  The 
blast  is  the  pulse  of  the  fumaee.  Pres.sure  and  volume 
conditions  must  be  considered  simultaneously,  however 
for  the  furnace  may  be  driving  well  with  pressures  up 
10  18  or  20  lb.  due  merely  to  rapid  blowing;  or  it  may 
be  hanging  and  slipping  and  Tnay  require  slackening 
of  the  engines  with  but  14  or  15  lb.  pressure.  High 
pressure  and  low  volume  produce  a  high  blowing  factor 
arid  indicate  poor  Avorking;  low  pressure  and  large 
volume  yield  a  low  blowing  factor  and  show  proper 
fui  'nace  conditions.  As  a  jnatter  of  daily  record,  blow- 
ing conditions  furnish  more  reliable  data  on  the  health 
of  the  furnace  than  either  tonnage  or  rounds  charged, 
both  of  which  depend  largely  on  the  nature  of  the  ores 
used  or  the  size  of  burden ;  and  both  are  affected  by 
delays.  Moreover,  both  tonnage  and  rounds  charged, 
other  conditions  being  constant,  are  direct  coasequents 
of  blowing  conditions. 

The  almost  unfailing  inverse  coordination,  day  by 
day,  between  the  hardness  number  and  the  blowing 
factor  was  enlightening,  particularly  in  the  face  of  the 
numerous  operating  irregularities  that  marked  the  test 
period.  It  was  only  between  Mar.  5  and  10  when  fur- 
nace F  was  carrying  80  per  cent,  of  a  Mesaba  ore  that 
has  always  caused  trouble,  that  the  furnace  worked 
badly  in  spite  of  fairly  hard  coke.  Hardness  number 
was  betw-een  83  and  84  at  the  time.  Cold  stock  reach- 
ing the  hearth,  due  to  heavy  slips,  led  to  off  casts  and 
large  excess  of  stone  was  carried  to  curb  the  rising 
sulfur  in  the  pig;  this  further  aggravated  high  pressure 
conditions. 

The  two  sets  of  pressure  charts  shown  in  Fig.  3  give 
evidence  of  the  condition  of  the  furnaces  when  work- 
ing with  the  soft  coke  and  with  good,  hard  coke.  The 
conditions  on  F'eb.  7  and  Mar.  21,  as  shown  in  Fig.  2, 
should  also  be  compared. 

It  would  be  absurd  to  claim  that  hard  coke  alone  is 
the  i-cmcdy  for  all  blast-furnace  maladies  for  furnace 
oi)ei'ation  fluctuated  when  the  coke  hardness  did  not. 
Rut  there  was  no  material  change  in  coke  hardness  that 
did  not  show  its  effect  upon  the  furnaces.  The  curves 
in  Fig.  2  are  comparable  day  for  day,  the  coke  data 
having  been  advanced  by  one  day. 

What  has  been  said  concerning  the  shatter  test  must 
not  be  construed  as  condenniatory  of  its  general  value. 
Fig.  4,  showing  the  direct  relation  to  furnace  blowing 


factor  of  the  shatter  test  and  hardness  number,  resjiect- 
ively,  demon.strates  the  coordination  between  furna<'e 
conditions  and  the  quality  of  coke.  That  the  furnace  is 
more  sensitive  to  change  in  the  hardness  of  coke  Ctum- 
bler  test)  than  to  change  in  the  toughness  of  coke  fshat- 
ter  test)  is  sliown  by  the  daily  comparison  between  hard- 
ness and  furnac  condition;  see  Fig.  2.  For  example, 
on  Jan.  28,  the  shatter  tests  indicated  the  most  brittle 
coke  of  the  entire  test  period,  40  per  cent,  through  2-in. 
mesh,  but  the  furnace  operation  was  normal,  as  regis- 
tered by  a  blowing  factor  of  only  0.480.  Abrmt  Feb.  8, 
the  shatter  test  again  showed  40  per  cent.  thrf)Ugh  2-in.' 
mesh,  but  this  time  the  furnaces  were  in  pooi"  cf)ndi- 
tion;  pressures  were  up  to  2.",  lb.  and  the  blowing  factor 
reached  0.620.  The  best  furnace  week  was  that  of  Mar. 
21,  when  the  blowing  factor  was  steady  at  0.400  for 
seven  da\-s,  but  the  shatter  test  .showed  both  unwar- 
ranted variation  and  magnitude,  being  as  high  as  35 
per  cent,  through  2-in.  In  each  instance  the  "hardness 
number  was  in  accord  with  the  furnace  operation. 

Hard  coke  means  satisfactory  furnace  operation. 
Below  a  hardness  number  of  81,  the  furnace  showed 
very  seriously  the  effect  of  .soft  coke.  Hardness  over  85 
does  not  show  any  particular  effect,  good  or  otherwi.se. 
upon  furnace  conditions.  Beyond  a  doubt  what  must 
be  sought  in  the  furnacing  quality  of  coke  is  its  resist- 
ance not  only  to  fragmentation  but  to  abrasitm.  This 
characteri.stic  is  well  indicated  by  the  tumbler  test.  The 
use  of  steel  balls  in  the  tumbler  is  advantageous,  as  in 
the  furnace  the  coke  is  in  contact  Avith  ma.s.ses  of  greater 
density  than  itself.  The  introduction  of  hot  Tarbon- 
dioxide  gas  would  add  both  interest  and  complexity  t') 
further  investigations. 

The  numerical  value  of  the  blowing  factor  is  affect- 
ed by  the  initial  size  of  the  coke.  If  more  than  45  per 
cent,  passes  through  a  2^in.  mesh,  it  reciures  little  fur- 
ther reduction  in  size  to  tie  up  the  furnace  with  a  bad 
case  of  ".small-coke  indigestion."'  Hence  if  numerical 
comparison  is  sought  between  furnace  behavior  and  the 
hardness  of  a  coke  that  varies  greatly  in  initial  size, 
that  Item  must  be  taken  into  consideration.  During  the 
test  period,  there  was  no  marked  variation  in  size." 
Condiiion  Affectixfj  Hardmss  of  Coke. 
While  the  coal  u.sed  is  the  most  important  factor  in 
determiinng  coke  quality,  it  is  difficult  to  establish  a 
rule  governing  the  quality  of  coke  residting  from  dif- 
ferent coals,  particularly  those  recognized  as  cokin-' 
coals.  We  have  verified  the  theorv  of  David  White 
that  the  hydrogen  to  oxygen  ratio  on  a  drv-coal  basis 
attects  the  resulting  coke  quality,  even  substitutin'»  for 
([uality  the  unpretenticnis  term  hardness,  and  thou-'h 
hmited  to  but  20  points  variation  in  the  ratio  <72  to  ?)•' 
per  cent.)  as  compared  with  his  ranw  of  10  to  -'"oo  per 
cent.  Average  values  for  successive  lO-dav  periods  show 
rather  steady  increase  in  both  hvdroixen-oxv^en  ratio 
for  the  coal  used,  and  the  hardness  ,.f  the  c-ke'p'rodnced 
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Period 

•_>.")  t(i  Fob.  13.  . 
4  to  Fob.  13 .  . 
14  to  Peb.23 .  . 
24  to  Mar.  5.  . 
f)  to  Mar.  1.').  . 
Ki  til  Mar.  24.  . 


0)  E 

>  3 

<z 

81.  (if) 
80.U0 
82.00 
82.39 
83.77 
8:5.91 


Shatter  Test 
Per  Cent 
Tliroiigh  2  I: 

Hydrogen - 
oxygen  Ratic 
of  Coal 

Per  Cent 
Ash  in  C.ok< 

32.30 

73.20 

13.47 

3;'). 74 

72.00 

13.07 

30.00 

74.90 

13.70 

30.10 

81.0(J 

13. (i4 

29.92 

81.(i0 

13.62 

28.30 

91.20 

13.27 

Jan. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 

Doc-tor  ('(H-liraiie  lias  shown  tlie  detrimental  effect 
of  ash  in  coke  upon  its  hardness.  The  variation  of  ash 
in  our  eoke,  thou^^li  small,  was  sufficient  to  corroborate 
Coclirane's  claim,  and  asli  content  lias  licen  ccnisidered 
ill  tliis  iuvcstijiiit  ion  as  sccdiul  auiuiii;'  cniidit  ions  that 
influence  quality. 

The  third  and  final  consideration  is  that  of  oven 
practice,  as  represented  by  the  heat  applied  in  coking. 
As  heat  is  maintained  in  the  empty  ovens  during  slack 
times  and  as  73  per  cent,  of  the  coke  was  pushed  on  day 
shift,  with  an  average  coking  time  of  33  hr.,  some  of 
the  coke  was  short-period  coke,  and  some  long-period 
coke.  Tlie  rejiorted  heats,  in  British  thermal  units  per 
pound  coal  charged,  are  not  deemed  sufficiently  .accur- 
ate for  imrposes  of  direct  comparison  throughout  the 
test  period.  We  are  satisfied,  however,  that  overeoking 
has  a  detrimental  effect  on  hardness,  that  while  over- 
coking  increases  the  depth  of  dense  surface,  it  weakens 
tlie  cell  walls  and  structure,  rendering  the  coke  suscep- 
tible to  attrition.  The  uni)recedented  drop  in  coke  hard- 
ness from  Feb.  5  to  10  is  attributable  largely  to  over- 
eoking, tliei-c  being  an  increase  from  about  1250  B.t.u. 
per  pound  coal  during  the  previous  10  days,  up  to  about 
l.")()0  B.t.u.  during  the  period  Feb.  5  to  10.  The  coal 
used  during  this  period  exhibits  no  great  variation  over 
that  cluirged  immediately  previous  or  subsequent  there- 
to. Tlie  hydrogen-oxygen  ratio  was  low  (72  per  cent.) 
hut  nearly' constant.  "During  the  final  10-day  period  of 
the  tes,  tiie  number  of  British  thermal  units  per  pound 
coal  again  rose  to  about  l.")00.  and  served  to  counteract 
the  effect  of  the  liigh  hydrogen-oxygen  ratio,  at  this 
time  about  90  per  cent.,  in  raising  the  coke  hardness. 
No  data  are  as  yet  available  on  the  hardness  of  green 
coke,  but  it  is  reosanble  to  believe  that  such  coke  Avill 
be  soft.  In  undercoking,  strong  cells  walls  have  not  yet 
been  established;  in  overeoking,  the  cells  have  been  en- 
feebled. Comparisons  have  been  drawn  between  the  hy- 
drogen-oxygen ratio  in  coal  and  ash  in  coke,  on  one 
liand.  and  the  hardness  of  coke  on  the  other,  averages 
being  taken  over  successive  10-day  periods.  The  hy- 
drogen-oxygen ratio  and  ash  have  been  incorporated  into 
a  factor : 

liydrogen-oxygen  ratio 

_1   X      =  fiK'tor. 

per  cent,  ash  in  eoke. 
wliich  is  plotted  airains-t  both  tumbler  and  shatter  tests, 
in  Fitr.  •'). 

With  fairly  unirorm  coke  a.sii,  as  the  hydrogen-oxy- 
gen ratio  drops  below  74  per  cent.,  the  hardness  of  the 
resulting  coke  falls  off  rapidly ;  as  the  ratio  exceeds  87 
I)er  cent.,  the  effect  on  coke  hardness  becomes  less  and 
less  marked. 

That  stockint:  coal  affects  the  hydrogen-oxygen  ratio 
is  shown  by  the  following:  A  9-mo.  stock  of  Davis  coal 
showed  a  ratii-  «>f  102  per  ceut.,  wliile  Davis  ron]  direct 


from  tlic  mine  sliowed  a  ratio  of  125.8  per  cent.  Some 
9-mo.  stock  of  Fulton  coal  showed  a  ratio  of  55.1  per 
cent,  while  Fulton  coal  direct  from  the  mine  showed  a 
ratio  of  57.5  per  cent.  It  was  the  .steady  increase  in  the 
u.se  of  fresh  coal  that  brought  about  the  regular  rise  of 
the  hydrogen-oxygen  ratio  throughout  the  test  period. 
Summary. 

Coke  hardness  has  an  extremely  marked  effect  u|)on 
bla.st-furnace  health. 

The  furnace  is  more  immediatelj'  sensitive  to  hard- 
ness, which  resists  wear  and  tear  within  the  furnace,  as 
shown  by  the  tumbler  test,  than  to  toughness,  wiiich  re- 
sists rough  handling  witliout  the  furnace,  as  shown  by 
the  shatter  test.  The  tumbler  test  is  therefore  .superior 
for  daily  control,  its  adoption  is  also  recommended  on 
grounds  of  simplicity,  reduction  of  tlic  ])crsoiial  c<iua- 
tion,  and  the  .saving  of  labor. 

Tlie  shatter  test  is  of  value  as  a  matter  of  general 
reeoT-d  but  does  not  svirpass  the  tumbler  test  in  this 
respect. 

Both  tests  for  coke  hardness  show  reliable  coordina- 
tion with  the  hj'drogen-oxygen  ratio  of  the  coal  used; 
the  higher  this  ratio,  the  harder  the  coke. 


MANUFACTURING  AND  DEMONSTRATING 
PLANT  FOR  POWDERED-COAL 
EQUIPMENT. 

Grindle  Fuel  Equipment  Comi)any  hereafter  will  be 
the  name  of  the  Powdered-Coal  Company,  formerly 
known  as  Combustion  Economy  Corporation. 

The  capital  stock  has  been  increased  to  .$1,000,000  in 
Illinois,  and  the  company  is  having  plans  prepared  for 
building  a  manufacturing  and  demonstrating  plant,  to 
consist  of  a  Foundry,  Macliine  and  Siieet-Metal  Shop, 
Office  and  Engineering  Department,  a  complete  pow- 
dered-coal preparation  plant,  and  other  departments 
necessary  for  the  manufacture  of  powdered-coal  eciuip- 
ment. 

The  complete  plant  will  utilize  powdered-eoal  for  fuel, 
and  conveying  system  and  firing  equipment  of  the  eom- 
])any's  manufacture  will  be  installed. 

In  addition  to  the  company's  need  for  a  ])lant  of  this 
kind  to  take  care  of  the  increasing  amount  of  business 
which  is  being  secured,  it  is  believed  that  the  demon- 
strating part  of  the  plant  will  be  of  great  benefit,  both 
to  the  company  for  sales  purposes  and  to  prospective 
buyers  of  powdered  coal  equipment,  in  order  that  they 
may  see  exactly  what  the  equipment  will  do  before  con- 
tracting foi-  an  installation. 

The  iilant  will  be  open  to  the  engineers  and  officials 
of  pros])ective  customers  in  order  that  they  maj'  check 
results  obtained  with  powdered  coal. 

It  is  expected  that  this  plant  will  be  located  within 
the  City  of  Chicago,  and  it  is  hoped  that  it  will  be 
ready  for  operation  the  latter  part  of  this  year. 


The  fire  at  the  Trenton  Shii)building  Yard  of  the 
Nova  Scotia  Steel  Company  did  not  occasion  extensive 
damage,  and  the  loss  is  fully  covered  by  insurance* 


Personal. 

Mr.  Charles  Baglcy,  who  has  for  some  months  been 
acting  as  the  technical  assistant  of  the  President  of  the 
Dominion  Steel  Corporation,  with  headquarters  at  Syd- 
ney, has  resigned  from  this  position,  jiiid  is  returning 
immediately  to  England. 


The  works  of  the  Canadian  Iron  Foundry  at  Three 
Rivers.  Que.,  have  been  temporarily  closed.  Resump- 
tion of  operations  is  looked  for  about  the  Isf  of  April. 
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THERMIT  WELDING  IN  STEEL  WORKfc 

Welding  Roll  Necks. 

The  illiistraf  ions  .show  a  .siieccsshil  inclhod  used  by 
Charles  Fosber},',  Snnlt  Ste.  Marie,  Ont.,  for  welding  a 
great  many  rolls. 

A  patern  is  made  for  the  neck  and  wabbler.  This 
pattern  is  u.sed  for  making  a  casting  for  this  part.  The 
ea.sting  is  then  lined  up  with  the  broken  roll  without 
machining  and  the  two  sections  welded  together  as 
shown  in  the  sl<etch.  This  makes  an  entirely  new  roll 
from  a  broken  one  and  works  finely  whether  the  weld 
is  large  or  small.  The  new  end  casting  is  not  ma- 
chined until  after  the  weld  is  made,  owing  to  the  fact 
that  certain  strains  are  set  up  in  cooling  which  are 
likely  to  distort  and  throw  the  billet  out  of  alignment. 

A.S  the  piece  is  cast  in  steel.  Railroad  Thermit,  which 
is  Thermit  (a  mixture  of  iron  oxide  and  aluminum)  plu.s 
a  mixture  of  1  per  cent  pure  manganese,  5-8  per  cent 
nickel-shot  and  15  per  cent  mild-steel  puiichings',  is 
used  for  all  cast  iron  or  steel  rolls. 

In  certain  cases  oidy  the  wabblers  are  bt-oken  in 
which  instances  just  a  new  top  is  welded  on. 

.Riser 




Method  of  welding  a  new  neck  to  roH  after  a  new  end 
has  been  cast  on. 


444 


New  neck  welded  to  roll  after  casting  the  neck  separately. 

Simplifying  the  Casting  of  Long  Steel  Sections  by 
Welding  Together  Smaller  Units. 

Ingot  stripper  ])lungers  are  extremely  difficult  to 
cast,  owing  to  the  fact  that  the  cylinders,  while  18  in. 
dia.  and  25  ft.  or  more  long,  have  walls  only  1  in.  thick. 
Inasmuch  as  it  is  almost  impossible  to  obtain  a  perfect 
core  and  then  anchor  it  so  as  to  prevent  floating,  the 
thickness  of  the  metal  is  often  reduced  on  certain 
.■5ides,  thereby  weakening  it  and  resulting  in  frequent 
breakages. 

It  has  been  found,  however,  that  these  castings  can 
be  made  very  much  easier  and  of  more  uniform  '^hick- 


ness  by  casting  each  cylinder  in  three  .separate  partf. 
of  about  10  ft.  in  length  each,  instead  of  in  one  piece, 
and  then  webling  the  j)arts  togetlier  by  mean;4  of  Ther- 
mit welding.  All  three  welds  can  be  maehin'^d  off  at 
the  same  time,  and  as  the  outside  of  the  cylinder  niust 
be  machined  atiyway.  practically  no  more  machining 


.pper  plunger  af' 

Ktii   .-►■'  tions. 


is  required  than  if  the  plunger  Avere  cast  in  one  piece. 
Plungers  have  been  snece.s.sfully  welded  in  this  man- 
ner for  the  pa.st  ten  years  and  the  welds  /lave  .stood 
II])  perfectly  in  service. 

In  the  same  way  locomotive  frames  of  unusual 
length  and  other  long  sections  which  are  difficult  to 
ea.st  all  in  one  piece  can  be  cast  in  shorter  lengths  ^ind 
these  sections  Thermit-welded  together.  By  using  this 
method  smaller  foundries  can  undertake  this  work. 
T'lie  number  of  parts  to  be  welded  will  depend  on  the 
size  of  the  foundry  and  available  mold  and  pattern 
facilities. 

Thermit  welding  may  also  be  similarly  used  for 
building  up  shafts  and  other  sections  in  inaccessible 
places,  such,  for  example,  as  logging  camps,  where 
inadequate  means  of  tran.sporlation  makes  it  difficult 
to  convey  sections  of  unusual  length.  The  Thermit 
process  may  l>e  advantageously  used  in  such  places  as 
mines,  where  limited  space  necessitates  the  assembling 
of  a  section  from  smaller  units. 


Front  view  of  Ingot-stripper. 
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IRON  ORE  PRODUCTION  IN  THE  UNITED  STATES 
DURING  1920. 

Tlic  iron  ori"  miiu'd  hi  tJic  IJiiitrd  Stales  hi  1920,  ex- 
elusive  of  that  whicli  coutaiiicd  more  tliaii  5.5  ]wv  cent 
of  mangaiiese,  is  estimated  at  ()7, 773, 000  <^n)ss  tons,  an 
increase  of  12  per  cent  as  compared  with  tlie  output  in 
1919.  The  shipments  of  ore  from  the  mines  in  1920  are 
estimated  at  69,55S,000  gross  tons,  valued  at  $290,607,- 
000,  an  increase  in  quantity  of  nearly-  24  per  cent  and 
in  value  of  nearly  43  per  cent  as  compared  witli  ship- 
ments in  1919.  The  average  selling  value  of  tlie  ore 
pel-  gross  ton  at  the  mines  for  the  whole  United  States 
in  1920  was  $4.18;  in  1919  it  was  .$3.61.  The  stocks  of 
iron  ore  at  the  mines,  mainly  in  Michigan  and  Minne- 
sota, apparently  decreased  from  12,986,000  gross  tons 
in  1919  to  11,145,000  tons  in  1920,  or  14  per  cent. 

The  i)roduction  of  iron  ore  in  1920  was  less  than 
2,000.000  tons  below  that  of  1918  and  is  exceeded  only 
by  that  of  the  war  years  1916,  1917,  and  1918.  In  192*0 
shipments  exceeded  production  by  approximately 
1,785,000  gross  tons,  but  in  1919  production  exceeded 
shipments  by  about  4,147,000  tons. 

The  record  of  the  iron-mining  industry  in  1920  is 
the  more  remarkable  when  it  is  considered  that  ship- 
ments were  hindered  by  a  strike  of  ore  handlers  at  the 
shipping  docks  early  in  the  season,  then  by  railroad  tie- 
ups,  due  to  a  strike  of  switchmen,  and  by  shortage  of 
coal,  cars,  and  vessels,  and  later  by  the  closing  down  of 
blast  furiuices,  which  Avas  brouglit  about  by  the  cessa- 
tion of  the  demand  for  pig  iron  and  steel. 

These  estimates,  which  are  based  on  preliminary  fig- 
ures furnished  by  pi-oducers  of  97  per  cent  of  the 
iu)rnuil  output  of  iron  ore,  were  prepai-ed  by  Ernest  F. 
Burcliard  and  Ilul)ert  W.  Davis  ,of  the  United  States 
(ieoh)gical  Survey,  I)ei)artment  of  the  Interior.  The 
final  figures  will  not  be  available  until  complete  returns 
have  been  obtained  by  the  Fourteenth  Census.  The 
results  of  the  estimate  are  sufficiently  complete  to 
show  the  totals  for  the  principal  iron  ore  producing 
States,  and  by  grouping  together  certain  of  these  States 
the  totals  for  the  Lake  Superior  district  and  for  groups 
of  southeastern,  northeastern,  and  western  States  can 
be  obtained. 

Lake  Superior  District. 

About  86  per  cent  of  tlie  iron  ore  mined  and  shipped 
in  1920  came  from  the  Lake  Superior  district,  in  which 
58,173.000  gross  tons  was  mined  and  60,056,000  tons 
was  shipped,  increases  of  about  12  and  24  per  cent., 
respectively,  as  compared  with  the  quantity  mined  and 
shipped  in  1919.  The  ore  shipped  in  1920  was  valued 
at  $257,543,000,  an  increase  of  about  43  per  cent.  These 
totals  include  the  ore  miiied  and  shi|)ped  from  the  ]\Iay- 
viile  and  i>aral)oo  mines  in  Wisconsin,  and  ore  shipped 
by  rail  as  well  as  water  from  all  mines,  but  exclude 
maganiferous  ores  that  contained  more  than  5.5  per 
cent  manganese.  The  oi"e  is  chiefly  hematite.  The 
stocks  of  iron  ore  in  this  district  aiii)ar(Mitly  decreased 
from  al)Out  11,H87,0()0  gross  tons  in  1919  t(^  about  10,- 
000,000  tons  in  1920.  or  16  per  cent.  The  sliipments  of 
iron  ore  by  water  from  the  Lake  Superior  distrief  in 
1920  (including  manganiferous  ir(ui  ore),  according  to 
fiptires  compiled  by  the  Lake  Su|)criiir  Iron  Ore  Asso- 
ciation, amounted  to  58.5li7,22()  gross  tons,  an  increase 
of  24  per  cent  as  cr)niparcd  with  these  sliipments  in 
1919.  A  total  of  alwut  1,529.000  tons  is  thus  indi- 
cated to  liave  been  .shipped  by  rail.  The  average  sel- 
ling value  of  the  ore  at  tjie  mines  in  the  Tjfikc  Sup- 


erior dislridl  in  was  $4.29  a  ton;  in  1919  it  was 

$3.70. 

The  mines  hi  Minnesota  furnished  67  per  cent  of 
the  total  iron  ore  shipped  from  the  Lake  Superior  dis- 
trict in  1920  and  58  per  cent  of  the  total  of  the  Unit^ 
ed  States.  The  mines  in  Michigan  fui-nished  31  per 
cent  of  the  lake  sihipments  and  27  per  cent  of  the 
grand  total. 

tSoiitheastern  States. 

The  Southeastern  States,  which  constitute  the 
second  largest  iron-ore  producing  area,  including  the 
Birmingliam  and  Chattanooga  districts,  mined  6,663,- 
000  gross  tons  of  iron  ore  in  1920,  an  increase  of  16 
per  cent  as  compared  with  1919.  The  shipments  of 
ore  from  the^se  States  to  blast  furnaces  in  1920 
amouni-ed  to  6,575,000  gross  tons,  valued  at  $20,994,- 
000,  an  increase  in  quantity  of  18  per  cent  and  in 
value  of  nearly  32  per  cenit  as  compared  with  the 
({uantity  and  value  of  shipments  in  the  previous  year. 
The  ore  contains  about  78  per  cent  of  hematite,  21  per 
cent  of  brown  ore,  and  1  per  cent  of  magnetite.  The 
average  selling  value  of  the  ore  in  these  States  in 
1920  was  $3.19  a  Ion;  in  1919  it  was  $2.87.  The  pro- 
duction of  ore  in  these  States  in  1920  apparently' 
siligiitly  exceeded  the  shipments,  so  that  the  moderate, 
stocks  at  mines  and  murnace  yards  were  increased. 
Noriheastern  States. 

The  Nort;ieastern  States,  which  include  New  Jersey, 
New  York,  and  Pennsylvania,  in  1920  mined  2,027,- 
000  gross  tons  of  iron  ore  ancl  shipped  2,070,000  gross 
tons,  an  increase  of  12  per  cent  over  tihe  quantity 
mined  and  of  36  per  cent  over  the  quantity  shipped 
in  1919.  A  slighit  decrease  in  ore  stocks  is  thus  indi- 
cated. The  average  selling  value  of  the  ore  in  these 
stocks  at  mines  and  furnace  yards  were  increased. 
j\lost  of  this  ore  is  magnetite. 

Western  States. 

Arizona,  California,  Colorado,  Idaho,  Montana,  Ne- 
vada, New  Mexico,  Utah,  AVasliington,  and  Wyoming, 
t.iie  iron-ore  producing  States  in  the  West,  are  esti- 
mated to  have  mined  and  shipped  734,000  gro.ss  tons 
of  iron  ore  in  1920,  an  increase  of  8  per  cent  as  com- 
pared with  the  quantity  mined  and  shipped  in  1919. 
No  large  stocks  of  iron  ore  are  niaintaiend  at  western 
mines.  The  average  selling  value  of  the  ore  in  this 
group  of  States  in  1920  was  $1.83  a  ton;  in  1919  it 
No  large  stocks  of  iron  are  maintained  at  western 
States,  but  considerable  brown  ore  and  magnetite  are 
mined. 

Other  States. 
Other  States,  including  Connecticut,  Maryland.  .Mas- 
sachusetts, Mi-ssouri,  and  Texas,  in  which  t;iere  are 
small  iron  mines  that  produce  chiefly  hematite  and 
brown  ore,  mined  about:  176,000  gross  tons  in  1920, 
an  increase  of  63  per  cent  as  compared  with  the  quan- 
tity mined  in  1919.  The  shipments  from  mines  in 
these  Slates  in  1920  are  estimated  at  123,000  grass 
tons,  an  increase  of  16  per  cent  over  shipments  in 
191!!.  The  estimated  average  selling  value  of  the  ore 
from  t.'iese  Stales  in  1920  was  .$4.18  a  ton;  in  1919  it 
was  $3.99. 

Imports  and  Exports 
The  imports  of  iron  ore  for  the  eleven  months  end- 
ing .\ovemt)er  30.  1920.  amounted  to  1.145.139  gro.s.s 
tons,  valued  at  $4,438,958,  or  $3.88  a  ton.  The  im- 
ports for  the  year  1919  wore  476.461  gros.s  tons, 
valued  at  $2,385,689,  or  $5.01  a  ton.    The  exports  of 
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iron  ore  for  tlie  I'lovpii  months  ending  NovciiiIht  -ii* 
1920,  amoiuik'd  to  l,i:50,!)21  tons,  valued  at  $6,119,- 
filO,  or  $5.41  a  ton,  as  compared  with  exports  for  the 
entire  year  1919  of  996,569  tons,  valued  at  $4,308,746, 
or  .$4. .'{2  a  ton.  The  statislties  of  imports  and  exports 
were  compiled  from  tiie  records  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  of  the  Department 
of  (Commerce. 

l^ig  Iron, 

Tlie  total  pig  iron  and  blast  furnace  ferroalloys, 
j)i'inci|ially  fcn-onuiiigancse,  spiegeleisen,  and  ferrosili- 
con,  produced  in  tlie  United  States  in  1920  amounted 
to  about  •"{6,721,000  grasps  tons.  Of  this  output  ap- 
proximately 86,411,000  tons  consisted  of  anthracite 
Hiul  coke  pig  iron  and  ferro-alloysi  and  311,000  tons 
consisted  of  c'harcoal  iron.  In  1919  the  corresponding 
(piantities  were  •'51,015,864  tons  of  coke  and  anithra- 
cite  pig  iron,  including  ferro-alloys,  and  327,097  tons 
of  charcoal  iron,  as  reported  by  tjie  American  Iron 
and  Steel   Institaite.     The  net  increase   in   the  totfil 


(plant ity  of  j)ig  iron  produced  in  1920  over  that  pro 
duced  in  1919  was  18  j^er  cent. 

The  month  of  highest  pj'o<luction  in  1920  was 
March,  when  the  cpiantify  reached  nearly  3.376,000 
ton.s,  anci  tlie  month  of  lowest  production  wa^  Decem- 
ber, w^ieri  it  was;  about  2,700,000  tons.  The  next  low 
and  high  jnontlis  were  April  and  October,  when  the 
output  was  about  2,7^50,0(M)  ton.s  and  3,290,000  tons, 
respectively.  The  curve  of  market  j)rices  of  pig  iron 
during  the  year  showed  a  steady  rise  from  January  to 
August  or  September  and  then  a  decline  to  the  end  of 
December.  Basic  pig  iron,  which  averaged  .^37.40  a 
ton  at  V'alley  fui-nace.s  in  January,  averaged  $48.50 
in  Sei)tcml)cr  and  $33  in  December.  No  2  foundry  at 
Philadelphia  averaged  $44.10  in  January,  $53.51  in 
September,  and  $34.79  a  ton  in  December,  1920,  ac- 
cording to  t^ie  Iron  Age. 

The  following  table  shows  the  iron  ore  mined  and 
shipped  and  the  value  of  the  shipments  in  the  United 
Staites  by  tlie  principal  producing  States.  Th»'  ficnires 
f<vr  191f»  and  1920  are  subject  to  revision. 


Estimate  of  iron  ore  mined  and  shipped  in  the  United  States  in  1019  a/nd  1920. 


District. 

Ore  mined  (gross 
tons). 

Ore  shipped. 

1919 

1920 

1919 

1920 

Quantity 
(gross  tons). 

Value. 

Quantity 
(gross  tons). 

Value. 

LAKE  SUPERIOR. 
SOUTHEASTERN  STATES. 

Georgia  

NORTUEASTERN  STATES. 

New  Jersey  

New  York  

WESTERN  STATES. 

Arizona,  California,  Colorado, 
Idaho,  Montana,  Nevada, 
New  Mexico.  Utah,  Wash- 

OTHER  STATES. 

Connecticut,  Maryland,  Mas- 
sachusetts,  Missouri,  and 

15,471,000 
35,767,000 
888,000 

17,232,000 

39,964,000 
977, 000 

13,088,000 
34, 593,000 
782,000 

$47,837,000 
128,789,000 
2,859,000 

18,715,000 
40,274,000 
1,067,000 

183,628,000 
169,054,000 
4,261,000 

52,126,000 

58,173,000 

48,463,000 

179, 485,000 

60,056,000 

257,543,000 

5,034,000 
80,000 
67,000 
271,000 
288,000 

5,850,000 
89,000 
69,000 
347,000 
308,000 

4,837,000 
85,000 
67,000 
271,000 
200,000 

13,203,000 
.389,000 
240,000 
932, 000 
1,150,000 

5, 769, 000 
94,000 
69,000 
347,000 
296,000 

17,903,000 
474,000 
256,000 
1,243,000 
1,118,000 

5,740,000 

6,663,000 

5, 550, 000 

15.914.000 

6,575.000 

20,994,000 

409,000 
858, 000 
547,000 

420,000 
927, 000 
680,000 

331,000 
648,000 
543,000 

i 

1,593,000  417,000 
3,694,000  978,000 
892,000  675,000 

2,592,000 
6,482,000 
1,138,000 

1,814,000 

2,027,000 

1,522,000 

6,179,000 

2,070,000 

10,212,000 

678,000 
\  108,000 

734,000 
176,000 

678,000 
106,000 

1,273,000 
423,000 

734,000 
123,000 

1,344,000 
514,000 

60, 466, 000 

67,773,000  j  56,319,000 

203,274,000  j  69, 558,  #00 

1  290,607,000 
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EDITORIAL 

Unemployment  Compensation 


A  c'ontrihutdi-  fi'diu  New  Ghusgow,  in  an  article  in 
this  issue,  raises  questions  regarding  unemployment 
insurance,  (n-  unemployment  "compensation"  (which 
is  not  by  any  means  the  same  thing)  that  are  much 
more  ea«y  tc  propound  than  to  answer.  It  ha&  not 
yet  been  proven  in  t/ie  world's  history  that  employ- 
ment, or  a  means  of  livelihood,  is  a  thing  that  can 
be  guaranteetl  liy  any  system  of  man'.s  devising.  The 
saying  is  current  that  the  world  owes  every  man  a 
living,  yet  the  identity  of  the  paymaster,  or  his  fi- 
nancial respouvsibility  has  never  been  determined. 
Unemployment  insurance  has  been  attempted  on  quite 
a  large  scale  in  Europe,  but  the  best  laid  schemes  of 
social  economists  went  agley  tihroug/i  the  liuiacy  of 
kings.  Half  the  world  has  almost  slipped  back  into 
the  Dark  Ages,  and  what  is  chiefly  worrying  millions 
of  educated  Europeans  today  is  not  state-directed  lui- 
employment  insurance;  bi;t  the  elementary  passions 
of  men,  hunger,  greed,  lust  and  murder,  and  we  are 
far,  very  far,  from  a  condition  of  continuity  in  em- 
ployment, or  a  condition  of  continuity  in  anything, 
unless  it  be  trouble. 

The  suggestion  tliai  employers  sliould  bear  some 
share  of  responsibility  for  creating  a  centre  of  employ- 
ment, without  fair  guarantees  for  its  continuity,  will 
bear  t/iinking  over.  The  censorship  of  incorporations 
to  the  extent  of  requiring  disclosure  of  a  fair  prospect 
of  permanence  of  employment,  is  not  a  duty  that 
governments  have  as  yet  considered  came  within  tlie 
scope  of  statute  law.  The  protection  of  investors  from 
fraudulent  representations  is  a.s  far  a-s  governments 
have  cared  to  go,  and  lliey  have  not  gone  very  far 
even  in  this  connection.  A  certain  amount  of  pru- 
dence must  be  presumed  in  all  tiliose  who  engage  in 
business  ventures,  and  the  inexoral)k\  but  on  the  w;iole 
salutary  law  of  the  survival  of  the  fittest,  cannot  be 
too  far  over-ridden  by  government  enactment.s,  as  tiie 
aftermath  of  the  war  has  abundaiTtly  proven. 

Employment  in.surance  presumes  some  siiaring  of 
finaiieial  n^pnnsibility  by  those  employed,  but  trade 
unions  have,  so  tar,  foiiL'lit  most  bitterly  against  any- 
thing t.liat  seemed  to  merge  tjie  interests  of  the  em- 
ployed with  th(rse  of  the  employer.  Profit-sharing, 
industrial  councils,  and  investment,  in  stocks  and  bonds, 
have   l)een   energetically   opjiosed   by  certain  .sections 


(if  hihor  tliought,  that  hold  the  interests  of  labor  and 
capital  to  be  incapable  of  reconcilement,  let  alone  of 
merging. 

As  our  contributor  truthfully  states,  "  unemploy- 
ment relief,  unless  very  carefully  administered,  is  apt 
to  cause  still  more  idleness".  Labour  has  ^iiitiherto 
striven  to  bring  down  the  capacity  of  the  individual 
to  that  of  the  lowest  productive  type,  and  has  dis- 
couraged, by  secret  or  by  open  means,  all  attempts  to 
reach  the  standard  of  the  higher  type  of  productivity. 
It  has  also  attempted  to  prevent  the  operation  of  eco- 
nomic laws  by  denying  tiheir  existence,  and  at^  tjie  time 
of  writing,  British  miners  are  engaged  to  asserting 
their  right  to  get  more  for  the  product  of  a  given 
coal-mine  in  wages  than  that  product  will  fetch  in  the 
open  market.  The  British  miner  has  brought  about 
a  nationwide  strike  by  denying  the  necessity  for  profit 
in  a  business  enterprise,  and  it  is  because  of  t;ie  fun- 
damental wrongness  of  such  an  attitude  that  the  strike 
will  fail. 

There  are  two  attitudes,  commonly  exhibited  by  each 
of  the  two  indefinitely  distinguished  divisions  of  cit- 
izenship known  as  Capital  and  Labor,  that  seem  wrong- 
ly taken.  Capital  assumes  its  right  to  access  to  a 
"labour  market",  without  respon.sibility  to  guarantee 
continuous  employment.  Labour  presumes  the  pos- 
sibility of  a  state  of  continuous  employment,  irres- 
pective of  financial  factors  and  markets.  Bot^i  these 
a.ssumptions  are  in  error,  but  there  would  seem  to  be 
ground  for  eoinmon  agreement  if  workmen  would  con- 
cede that  they  slKuild  share  with  employers  in  finan- 
cial responsibility,  and  would  cease  attempting  to  fix 
the  rate  of  production  by  the  ability,  or  the  inclina- 
tion, of  the  least  expert  members  of  a  given  craft. 

We  do  not  see  how  the  goveriunent  in  Canada 
eould  administer  a  scheme  of  nnemployment  insurance. 
The  goveninu'Mt  is  ali'cady  niie  nf  tlic  larire.si  siiigU- 
emph)yers  of  laltour  in  Canada,  and  for  tills  rea.son, 
it  lacks  the  detached  and  disinterested  viewpoint  nec- 
essary to  equitable  administration  of  labour  laws. 
Government  control  of  industry  is  dangerous,  because, 
wilien  tiiis  is  the  case,  a  labour  dispute  becomes  not 
merely  a  strike,  but  a  political  revolt.  If  the  govern- 
ments of  the  countries  that  were  at  war  would  relin- 
ipiisli  their  control  of  iiidn.strial  operations  t/iey  could 
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again  function  as  mfdiators  between  the  forces  of 
Labour  and  Capital.  M  employers  they  cannot  ac- 
ceptably do  this, 

In  the  direction  of  large,  industrial  operations,  re- 
quiring heavy  purchases  of  materials,  the  Canadian 
Government  is  also  finding  itself,  under  press  of 
financial  deficits,  forced  to  hold  out  for  prices  of 
materials  Miat  require  wa^;e  reductions,  and  the  Gov- 
ernment is  torn  between  the  piling  up  of  further  de- 
ficits or  the  creation  of  unemployment  in  order  to  re- 
duce nuiterial  prices  to  a  purchasable  level.  In  such  a 
pasition  a  government  certainly  could  not  administer 
unemployment  "compen.sation".  The  Government  de- 
sires, at  this  moment.,  without  doubt,  to  rehabilitate 
its  railways  by  purchase  of  rolling  stock  and  track 
materials.  It  also  requires  large  tonnages  of  coal,  and, 
miLst  recognize  that  the  present  is  a  favorable  moment 
for  giving  orders,  seeing  that  coal-mines  all  over  Nort'h 
America  are  shut  down,  and  steel  manufacture  is  at 
the  lowest  ebb  since  t)ie  panic  of  1907.  Nevertheless 
orders  are  being  withheld,  and  doubtless  with  much 
justification  from  the  standpoint  of  all  the  people, 
because  everybody  realizes  that  miners'  and  railway- 
men's  wages  are  holding  up  the  cost  of  living  and  the 
price  of  steel,  and  that  some  reduction  in  the  remu- 
neration of  Ijiese  men  must  be  enforced  in  the  general 
public  good.  Unemployment  insurance,  in  the  face 
of  such  a  tangle,  would  break  any  government  that 
attempted  it. 

Nevertheless,  our  contributor  has  propounded  a 
problem  that  engineers  might  tackle  as  a  relief  to 
engineering  .status  legislation,  because  it  is  primarily 
llie  problem  of  the  engineer,  and  it  is  most  distinctly 
not  H  i)n)l)lem  that  can  be  dealt  with  in  Ottawa. 


RELATION  OF  ELECTRICAL  MANUFACTURING 
TO  IRON  AND  STEEL  IN  CANADA. 
Tf\c  steady  growth  of  the  Canadian  General  Elec- 
tric Company  reflected  in  the  financial  statement  of 
this  enterprise  for  1920,  and  emphasized  by  Senator 
Nicholl's  review  of  the  Company's  growth  from  a 
ten-thousand  dollar  syndicate  to  a  corporation  having 
assets  exceeding  thirty-one  million  dollars  within  thir- 
ty-three years,  is  a  matter  of  some  importance  to  the 
metal-working  industries  in  Canada  as  indicating  a 
trend  in  our  industrial  development.  Recently  it  has 
been  announced  t^iat  the  English  Electric  Company, 
an  important  consolidation  of  British  electrical  com- 
panies, intends  to  erect  a  plant  in  the  vicinity  of  To- 
ronto, and  certain  develojiments  in  the  Montreal  dis- 
trict indicate  that  responsible  and  far-sighted  leaders 
of  industiy  are  appreciating  the  correctness  of  Sen- 
ator Niclioll 's  forecast  of  the  probable  growth  of 
hydro-electric  systems  in  Canada,  made  not  only  in 
his  recent  report  to  the  General  Electric  shareholders, 
but  emphasized  even  more  strongly  in  the  report  for 
1919. 


The  equipment  and  capital  outlay  required  for  the 
casting  and  machining  of  water-wheel  parts  i«  large, 
and  would  not  be  justified  in  many  countries.  In 
Canada,  however,  the  vision  of  those  who  see  the 
likelihood  of  many  large  and  repeated  orders  for 
liydro-electric  mac;)inerj'  is  entirely  justified  by  na- 
tional resources  and  national  needs.  In  that  portion 
(if  Canada  where  waterpowers  are  most  abundant  and 
most  dependable  there  exists  no  other  natural  source 
of  light,  heat  and  power  available  for  industrial 
uses,  and  all  fuels,  except  wood  and  peat,  must  be 
brought  from  points  distant  750  to  1,000  miles.  Apart 
altogether  from  the  conveniences  and  economies  of 
electrical  power,  which  has  \'irtually  superseded  all 
other  met/iods  of  transmitting  and  applying  energy 
to  industrial  operations,  the  suitability  of  electrical 
power  to  conditions  in  Central  Canada  is  bound  up 
with  the  absence  of  all  other  local  sources  of  power. 
It  is  therefore  in  the  nature  of  things  to  anticipate 
in  Canada  the  development  of  a  specialized  technique 
in  developing  waterpowers  for  generation  of  electricity, 
and  in  applying  electricity  to  industrial  uses,  that  will 
have  unusual  excellences  and  the  verj-  widest  variety 
and  extent  of  uses. 

For  some  reason  difficult  for  an  observer  to  assess 
—  but  probably  associated  with  politics  —  there  has 
in  recent  years  been  a  tendency  to  deprecate  the  in- 
crease of  hydro-electric  power  development  in  Ontario 
and  to  minimize  its  suitability  for  industrial  uses  for 
transportation.  Some  writers  have  gone  so  far  as  to 
forecast  the  obsolescence  of  electrically-propelled  ve- 
hiclas  and  their  supereession  by  explosion-motor  pro- 
pelled vehicles,  using  gasolene  or  other  motor-fuel. 
Without  debating  the  comparative  merits  of  electric 
and  gasolene  motors,  the  fallacy  of  such  arguments, 
so  far  as  Central  Canada  is  concerned,  lies  in  the  fact 
that,  hydro-electric  power  is  available  at  home,  whereas 
motor-fuels  and  all  other  fuels  must  be  imported,  and 
must  stand,  added  to  their  first  cost,  the  cost  of 
long-distance  traJisportation. 

To  what  extent  electric  energy  can  be  used  to  re- 
duce iron  ores  and  to  make  steel  in  Caimda  has  not 
yet  been  demonstrated,  but  not  only  does  progress  in 
electrical-furnace  practice  suggest  that  economic  use 
of  electricity  in  metallurgical  processes  is  likely  to 
become  more  general;  but  the  cost  of  lake  iron-ores, 
the  cost  of  coking-coal,  and  the  cost  of  assemblage  of 
the  raw  materials  of  steel  manufacture  in  central 
Canada,  will  steadily  increase  from  now  on.  The 
annual  decrease  in  metallic  content  of  lake  ores,  com- 
bined with  the  other  conditions  referred  to,  is  year 
by  year  increasing  tjie  relative  value  of  Canadian 
iron-ores,  despised  as  they  may  be  at  this  date.  Should 
electric  power,  by  intensive  development  of  our  water- 
powers,  be  rendered  more  plentiful  and  available  at 
moderate  rates,  and  should  Canadian  metallurgi.sts 
make  progress  in  applying  electrical  energj-  to  reduc- 
tion of  native  ores;  both  of  which  conditions  seem 
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likely  to  he  fulfilled,  it  will  become  increasingly  ev- 
ident tliat  the  iron  and  steel  industries  are  vitally 
interested  in  electrical  enterprises  in  Canada,  as  these 
bid  fair  to  afford  tihem  an  outlet  for  iron  and  steel 
product><,  and,  eventually,  will  function  as  powerful 
aids  in  the  comniez'cial  adaptation  of  electricity  to 
nietalhirfrical  industries,  both  primary  and  secondary. 

The  necessity  for  development  of  waterpowers  for 
{reneration  of  electricity  is  not  neai-ly  so  pressing  in 
the  United  States  as  it  is  in  Canada,  because  of  the 
unique  coal  wealth  of  the  United  States  compared 
with  Canadian  poverty  in  tliis  respect  in  the  Central 
provinces,  but  the  ext^ent  and  financial  importance 
of  such  enterprises  as  the  General  Electric  CoBipany 
of  Shenectady  and  elsewhere  is  a  fair  condition  of  the 
coming  importance  of  electrical  manufacturing  com- 
panies in  Canada. 


FIIxES  AT  FOUNDRIES  AND  MACHINE  SHOPS. 

There  have  been  in  recent  months  a  succession  of 
fires,  particularly  in  the  Maritime  Provinces,  at  foun- 
dries and  machine  shops.  lu  one  or  two  instances 
these  fires  have  had  disastrous  effects  on  the  immed- 
iate locality,  as  for  various  reasons,  re-building  has 
not  been  undertaken,  and  local  industries  have  ceased. 
.Most  of  the  fires  have  originated  in  wooden  buildings. 
Wood  seems  a  singularly  unsuitable  material  in  which 
to  house  cupolas  and  other  heating  contrivances,  or  in 
which  to  place  tools  and  machinery  that  exceed  in 
value  by  many  times  tihe  structure  which  ^lOuses  them. 
Particularly  is  the  practice  of  keeping  valuable  pat- 
t-erns  in  wooden  buildings  likely,  sooner  or  later,  to 
result  in  total  loss  by  fire.  The  eventual  destruction 
of  most  wooden  buildings  by  fire  is  usually  only  a 
matter  of  time,  and  now  that  wooden  construction  is 
not  so  excusable  on  the  ground  of  comparative  cheap- 
ness as  it  formerly  was,  it  would  seem  to  be  time 
to  entirely  abandon  wooden  construction  in  all  metal- 
working  industries.  Few  countries  are  so  naturally 
provided  with  materials  suitable  for  non-inflammable 
construction  as  i.s  Canada.  "We  have  gypsum,  building 
stone  in  every  variety,  asbestos,  good  building  clays, 
and  there  are  many  Canadian  concerns  prepared  to 
f|uote  on  all  kinds  of  structural  steel-framing,  fire- 
proof tiling  and  blocks.  Then  there  is  the  by  no 
means  inconsiderable  saving  in  insurance  premiums 
possible  through  firej)roof,  or  reasonably  fireproof 
building,  and  "the  further  likelihood  that  insurance 
companies  will  before  long  refuse  insurance  risks  on 
obviously  unsuitable  wooden  structures,  housing  mach- 
inery and  finished  material  that  represents  high  values. 

Conse<|Ufnt ial  damages,  or  the  loss  of  businesss  caused 
by  the  stopjiagc  of  operations  by  fires,  cannot  be  in- 
sured against,  except  in  the  very  partial  form  of  "use 
and  occupancy"  insurance,  and,  sometimes,  as  pre- 
viously mentioned,  fire  kills  the  industry  entirely. 


JMany  new  foundries  are  under  construction  at  this 
time,  and  ^lave  quite  recently  been  built  in  Canada, 
in  which  the  construction  is  of  the  most  approved 
fireproof  type,  and,  of  couree,  there  can  be  no  doubt 
that  the  safety,  convenience  and  permanence  which 
these  new  structures  will  po.ssess  will  many  times  repay 
an  extra  cost  entailed  iji  tjieir  construction. 


BRITISH  EMPIRE  STEEL  CORPORATION,  LTD. 

A  term  that  has  l)ecome  fas^iionable  in  the  United 
States  is  used  to  describe  manufacturing  enterprises 
that  control  raw  materials  and  assemblage  facilities 
as  a  basis  for  tlie  production  of  finished  goods,  and 
also  control  transportation  equipment  necessary 
to  distribution  to  the  consumer.  These  self-con- 
tained enterprises  are  known  as  "integrated  con- 
cerns. This  arrangement  makes,  of  courses,  for  econ- 
omy and  minimum  production  costs,  and  also  favours 
stabilization  of  earnings  and  permanency  of  invest- 
ment yield.  It  would  seem  to  be  in  every  way  ad- 
mirable and  logical,  which  renders  recent  decisions 
of  the  United  Supreme  Court  attacking  their  valid- 
ity, as  opposed  to  the  public  weal,  extremely  puzzling. 

S.hould  the  long-deferred  consolidation  of  the  Do- 
minion Steel  Corporation  and  the  Nova  Scotia  Steel 
&  Coal  Company  now  take  place,  there  will  be  seen 
in  Canada  as  perfect  an  example  of  an  integrated  en- 
terprise as  is  conceivable,  and  we  believe  the  consolida- 
tion will  not  be  opposed  to  public  A^elfare,  but  will 
be  distinctly  in  the  public  advantage,  if  industx'ial 
permanence  and  maximum  economy  in  production  are 
to  be  conceived  as  things  to  be  desired  in  the  general 
good. 

Under  the  stress  of  war  conditions,  many  quasi- 
public  utilities,  sucih  as  coal  mines,  railways  and  agri- 
culture, were  taken  under  the  administration  of  gov- 
ernments in  order  to  achieve  maximum  production  at 
minimum  cost  to  the  consuming  public,  and  there  can 
be  no  doubt  but  that  the  root  idea  wjiich  impelled 
governments  to  such  action  was  correct.  That  idea 
was  unified  control.  The  result  has  been  disastrous, 
largely  because  the  control  was  prolonged  beyond  the 
necessity,  but  primarily  because  control  of  business 
involving  wagets  and  hours  of  labour  and  the  discipline 
of  supply  and  demand,  is  a  duty  of  which  a  govern- 
ment, electorally  selected  by  popular  ballot,  is  inher- 
ently incapable.  An  electoral  government  is  not  a  free 
agent  in  such  matters.  Only  autocracy,  in  the  form 
of  an  absolute  dictator,  can  usefully,  or  efficiently, 
[lerform  .such  functions.  The  Canadian  Government 
Railways  are  the  best-known  example  of  the  futility 
of  popular  control,  except  in  cases  where  the  idea  has 
been  followed  to  itjs  logical  conclusion,  which  is  the 
abolition  of  private  pro]ierty-ownershi]\  Such  ex- 
amples as  exist  of  pushing  the  communal  idea  to  ab- 
surd lengths  are  not  encouraging  to  its  wider  ex- 
tension. 
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The  cxpin-ieiK'c  of  tlic  past  few  years  would  indicate 
the  desirability  of  the  completest  possible  integration 
of  manufacturing  enterprises,  directed  by  private 
enterprise,  and  subject  to  suoh  control  by  governments 
as  is  properly  •  exercised  through  charters  and  consti- 
tutional procedure. 

It  follows  that  business  combinations  should  not 
be  composed  of  incongruous  or  unrelated  activities, 
because,  in  such  instances,  t^ie  beneficient  idea  of  uni- 
fied control  is  usurped  by  a  vicious  desire  for  control 
without  unity,  a  desire  that  has  no  justification  from 
the  standpoint  of  the  i)ublic  weal. 

The  justification  for  the  formation  of  bhe  British 
Empire  Steel  Corporation  is  that  it  will  place  under 
unified  control  a  network  of  congruous  and  inter- 
related operations.  Observance  of  the  unities  is  as 
much  in  place  in  business  as  it  is  in  literature  and  the 
arts. 


THE  BRITISH  COAL  STRIKE. 

When  the  British  euul  miners  went  baek  to  work  in 
November  last,  no  settlement  had  been  arrived  at  ex- 
cept an  understanding  that  a  basis  of  co-operation  would 
be  worked  out  by  the  31st  of  March  with  ])artieular 
regard  to  the  principle  upon  which  surplus  profits  were 
to  be  dealt  with. 

The  issue  at  that  time,  and  the  issue  at  this  time,  is 
not  one  between  the  men  and  the  colliery  proprietors, 
but  it  is  a  constitutional  question,  and  turns,  in  its  es- 
sence, upon  the  extent  to  which  private  ownership  is 
permissible. 

The  miners  and  the  employers  progressed  in  their 
negotiations  a  surprisingly  long  way.  They  had  agreed 
that  any  surplus  profit  remaining  after  a  minimum 
owners'  profit  (accompanied  by  a  standard  wage) 
should  be  divided  between  the  miners  and  the  com- 
panies. This  is  a  step  much  in  advance  of  anything 
ever  seriously  suggested  in  the  coal  industry  on  this 
side  the  Atlantic.  It  is  very  distinctly  a  limitation  of 
private  ownership,  and  admits  a  principle  not  hitherto 
conceded  by  employers  in  Britain.  It  would  seem  the 
employers  had  gone  a  very  long  wa}^  to  seek  concilia- 
tion. 

The  rock  on  which  negotiations  have  split  is  that  of 
national  settlement  of  the  wage  question.  Mr.  Evans 
Williams,  the  president  of  the  Mining  Association  of 
Great  Britain,  calls  the  difference  between  the  miners 
and  the  employers  one  of  fundamental  economic  prin- 
ciple. The  men  demand  that  "the  whole  industry  shall 
be  treated  as  one  financial  unit — just  as  if  it  belonged 
to  one  owner — all  the  profits  and  losses  of  the  individual 
owner  being  pooled,  and  each  receiving  out  of  the  pool 
a  certain  amount  sufficient,  presumably,  to  enable  him 
to  keep  his  colliery  working  without  loss." 

The  coal  owners  are  unalterably  opposed  to  this  prin- 
ciple, nor  is  it  difficult  to  see  why  this  should  be  the 
case.  The  miners  desire  to  eliminate  all  the  natural 
competitive  features  of  the  several  British  coalfields, 


and  wish  that  an  unremunerative  colliery,  say  in  the 
Forest  of  Dean,  shall  be  maintained  in  operation  out  of 
the  profits  on  the  operation  of  a  new  collier>-,  say  in  the 
Yorkshire  Coalfield.  Mr.  Evans  Williams  maintains 
that  such  a  principle  "would  be  suicidal  to  the  indus- 
try." The  reply  of  the  Miners  Federation  to  Mr.  Wil- 
liams's statement  concurred  in  his  explanation  of  the 
fundamental  difference  of  opinion  between  the  two 
contending  parties.  The  miners  insi.st  on  a  national 
settlement.  The  owners  state  they  "exclude  the  ques- 
tion of  unification  and  a  national  settlement." 

This  is  the  issue,  and  it  is  a  very  grave  one.  The 
matters  of  de-control  and  subsidies  are  merely  inci- 
dental to  the  main  issue,  which  is  the  desirability  and 
the  feasibility  of  prosecuting  a  national  "key"  industry 
without  regard  to  the  cost  of  production  or  the  ne- 
cessity to  conform  to  outside  competition,  fluctuations 
of  demand  and  other  expressions  of  the  law  of  supply 
and  demand  hitherto  regarded  as  immutable. 

It  is,  of  course,  well-known  that  the  miners'  leaders 
hope  to  offset  the  question  of  foreign  competition  by 
achieving  a  world-wide  federation  of  coal  miners  (and 
not  coal  miners  only)  and  the  explanation  of  much  of 
their  policy  is  to  be  sought  for  in  the  deliberations  of 
the  Miners  Congress  at  Geneva.  In  this  regard  the  at- 
titude of  the  delegates  from  Canada  and  the  United 
States  towards  the  question  of  national  control  of  raw 
materials  at  the  conferences  of  the  League  of  Nations 
is  significant ;  as  it  reveals  a  distinct  divergence  of 
interest  between  European  and  American  coal-miners, 
arising  from  the  superior  competitive  ability  possessed 
by  the  coal  industry-  on  this  side,  based  on  coal  resources 
that  completely  overshadow  those  of  the  rest  of  the 
world.  Britain  is  threatened  in  her  commercial  supre- 
macy by  the  superior  natural  resources  of  the  American 
continent,  now  entering  upon  a  stage  of  development 
that  Europe  cannot  hope  to  rival.  The  British  coal 
miner,  hitherto,  has  been  the  mainstay  of  his  country's 
commercial  greatness.  It  is  to  be  hoped  he  will  not 
prove  the  main  instrument  in  Britain's  commercial  de- 
clension, but  it  appears  not  unlikely  to  happen  in  that 
wise,  because  of  a  viewpoint  that  is  not  so  much  insular 
as  European,  and  is  chiefly  mistaken  in  conceiving  that 
the  world  revolves  around  Europe,  when  actually  the 
balance  of  industrial  power  has  shifted  to  the  western 
hemisphere.  —  "Canadian  Mining  .Journal 


•  A  USE  FOR  OLD  LAMP  BULBS. 

Carbon  tetrachloride  bombs  have  found  favour  in 
many  American  power  plants  for  fire  extinguishing, 
and  their  use  has  resulted  in  the  prompt  quenching  of 
fires  that  might  have  resulted  in  serious  consequences 
had  quick  action  not  been  taken. 

Burned-out  incandescent  lamp  bulbs  of  a  suitable 
size  are  converted  into  bombs  by  removing  the  metal 
base  and  filling  the  glass  bulb  with  the  liquid.  By 
breaking  the  tip  from  the  bulb  while  it  is  immersed  in 
a  bucket  of  the  carbon  tetrachloride  the  filling  can  be 
easily  accomplished.  A  drop  of  wax  is  placed  over  the 
small  hole  at  the  tip  to  seal  the  bulb. 


April,  1921. 


IRON    AND    STEEL    OF  CANADA 


57 


Unemployment  Compensation 


JOHN  S.  WATTS 
Tf  we,  as  we  do,  grant  the  right  to  any  person  to 
start  up  a  factory,  without  any  enquirj^  as  to  the  i)ro- 
spects  of  continuous  employment  in  said  factory,  upon 
whom  rests  the  responsibility  if  the  factory  eventually 
is  closed,  either  partially,  permanently,  or  temporarily, 
and  men  are  thrown  out  of  work,  with  all  the  poverty 
and  deprivation  that  usually  follows,  not  only  to  the 
men  directly  affected,  but  also  to  the  community  in 
which  the  factory  is  located? 

What  may  be  termed  the  immediate  responsibility 
for  the  calamity  of  a  factory  closing,  can  generally  be 
determined  as  resting  upon  either  the  management, 
the  employees,  or  upon  outside  conditions  over  which 
neither  party  have  any  control,  or  could  reasonably 
have  been  expected  to  foresee,  or  partially  upon  each. 
That  is,  the  failure  may  be  due  to  inefficient  manage- 
ment, either  in  the  conduct  of  the  business,  or  because 
the  demand  for  the  product  of  the  factory  Avas  already 
well  supplied,  before  this  factory  was  built.  It  may 
fail  from  the  excessive  demands  of  the  employees,  or 
their  lack  of  energy  in  their  work.  In  either  of  these 
cases  the  immediate  responsibility  is  not  difficult  to 
place.  In  the  case  of  faihu'e  from  some  cause  or 
causes,  for  which  neither  employer  or  employee,  can 
be  held  responsible,  the  responsibility  must  rest  with 
the  people  as  a  whole,  who  might  have,  because  of 
their  wider  powers,  in  the  control  of  affairs,  and  abil- 
ity to  gather  data,  from  which  to  forecast  probable 
events,  have  averted,  or  at  least  alleviated,  the  conse- 
quences of  the  failure. 

By  the  immediate  responsibility,  I  mean  the  respon- 
sibility resting  \ipoti  the  person  or  persons,  whose  ac- 
tions have  brought  about  the  failure.  There  is  an- 
other responsibility,  namely  that  of  releasing  those 
who  are  in  no  way  immediately  responsible  for  the  fail- 
ure, from  its  consequences.  In  common  justice,  it  will 
not  be  denied  that  those  immediately  responsible  for 
unemployment,  should  be  held  responsible  for  its  con- 
sequences upon  those  innocent  of  any  action  in  bring- 
ing it  about. 

That  those  whose  actions  caused  the  failure  do  them- 
selves suffer  loss  by  it,  does  not,  in  equity,  relieve 
them  from  responsibility  for  the  losses  of  those  who 
suffer  from  it,  though  witlmut  blame. 

When  unemployment  is  ilue  to  causes  which  cannot 
be  controlled,  by  either  the  employer  or  employee,  the 
responsibility  for  paying  the  losses  incurred  must  per- 
force be  borne  by  the  people  as  a  whole,  and  the  cost 
of  doing  this,  at  least,  in  part  if  not  in  Avhole,  cannot 
be  avoided  ;  except  the  people  discover  some  way  of 
overcoming  these  cau.ses,  or  some  iiuuiner  of  utilizing 
the  labor  thrown  out  of  its  regular  employment  tem- 
porarily, until  the  conditions  return  to  normal. 

A  good  example  of  such  a  ease  is  that  of  the  brick- 
layers, who  Ix'ing  unable  to  work  in  inclement  weather, 
are  paid  while  working  a  higher  rate  than  is  paid  for 
work  of  a  similar  skill,  not  subject  to  this  trouble,  to 
compensate  them  for  the  time  unavoidably  lost  during 
had  weather.  In  this  case  the  public  as  a  body  have 
to  bear  the  lo.ss  incurred  through  storm.s,  by  paying 
more  for  their  buildings  than  they  would  have  to  if 
bricklaying  eould  be  eairicd  on  continuously.  The 
only  way  to  escape  this  loss  is  for  the  people  to  devise 
some  method  by  which  the  bricklayers  could  work  \in- 
interruptedly,  in  any  kind  of  weather,  or  else  to  ar- 
range some  scheme,  by  which  the  skill  of  the  brick- 


,  New  Glasgow. 

layers  sould  be  used  in  some  other  direction  during 
stormy  weather.  But  in  any  case  the  responsibility 
is  directly  on  the  public,  to  compensate  the  workers 
for  their  loss. 

The  case  of  a  plant  the  demand  for  whose  product 
has  fallen  off,  and  in  consequence  thereof,  the  man- 
agement are  compelled  to  discharge  part  or  all  of  their 
employees,  is  not  so  simple. 

The  reduced  demand  may  be  due  to  inefficient  man- 
agement, in  having  erected  a  plant  larger  than  the  de- 
mand called  for,  or  to  the  employees  having  demanded 
higher  rates  than  the  value  of  their  work  would  war- 
rant or  to  some  new  invention,  superseding  the  article 
being  manufactured.  Or,  it  may  be  due  to  a  combina- 
tion of  any  or  all  of  these  eauses. 

However,  investigation  of  each  case  should  be  able 
to  bring  out  the  proper  party  or  parties  upon  whom 
to  place  the  responsibility,  and  upon  them  should  be 
laid  the  burden  of  paying  compensation  to  the  inno- 
cent losers.  Where  the  employment  is  caused  by  what 
the  Shipping  Laws  call  "The  Acts  of  God,"  that  is 
causes  beyond  human  control,  it  is  only  fair  to  spread 
the  burden  over  the  whole  population. 

It  is  to  the  point  now,  to  examine  the  methods  and 
proposals  so  far  brought  out,  to  place  the  responsi- 
bility for  caring  for  the  unemployed.  For  some  few 
years,  in  some  of  the  European  countries,  a  system  of 
governmental  paying  of  the  unemployed,  has  been 
used.  In  general,  the  cost  of  this,  is  paid  for  partly 
by  the  workers  themselves,  in  the  form  of  small  week- 
ly payments  deducted  from  their  earnings,  while  at 
work.  And  partly  by  the  employers  who  pay  into  the 
fund,  a  percentage  of  their  payroll,  the  balance  requir- 
ed being  furnished  by  the  Government  out  of  the  gene- 
ral treasury.  This  method  is  also  being  proposed  to 
be  used  on  this  Continent. 

The  result,  of  this  idea  of  paying  the  unemployed, 
is  theoretically  to  place  the  cost,  approximately  equ- 
ally upon  all  the  parties  concerned  namely  the  work- 
ers, through  their  weekly  payments,  on  the  employers, 
through  the  tax  on  their  payroll,  and  the  balance  on 
the  people  through  their  government.  In  actual  prac- 
tice the  workers,  may,  if  members  of  a  strong  trades 
union,  force  for  a  time  at  least,  the  other  two  parties 
to  carry  the  workers'  share  of  the  cost,  by  demanding 
a  higher  wage,  sufficient  to  reimburse  them  the  amount 
of  their  contribution  to  the  fund.  The  employers  on 
their  part,  are  more  likely  to  add  the  tax  to  their  co,st 
of  doing  business,  and  hand  it  on  to  their  customers 
in  the  sha})e  of  additional  j)rice,  and  so  finally  we  find 
that  it  is  quite  probable,  that  the  public  in  the  end 
\)<\y  for  the  whole  cost. 

In  any  ease  the  burdeji  will  fall  on  the  shoulders  of 
those  who  cannot  avoid  it,  without  any  regard  as  to 
who  are  the  parties  that  are  immediately  responsible 
for  the  need  of  incurring  this  cost  at  all. 

Practically  all  of  the  trade  unions  have  an  unem- 
ployment fuiul.  furnished  by  the  contributions  of  its 
members,  and  used  to  pay  small  weekly  payments  to 
its  members  during  temporary  unemployment.  The 
cost  in  this  case  is  supposed  to  be  carried  by  the  work- 
ers themselves,  but  is  probably  in  fact,  passed  on  ul- 
timately to  the  public  ;is  part  of  the  cost  of  the  goods 
purchased. 

If.  as  has  been  suggested,  an  unemployment  fund 
be  subscribed  to  by  both  the  employees  and  employer, 
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the  final  result  would  be  the  same,  namely  payment 
by  the  public,  no  matter  whose  was  the  fault. 

To  the  money  thus  paid  out  to  the  unemployed  must 
be  added,  what  is  probably  a  greater  loss  still,  namely, 
the  material  wealth  which  the  unemployed  could  have 
procbiced  if  continuously  employed,  and  the  loss  in 
efficiency  of  the  workers,  Avhich  follows  a  period  of 
idleness.  This  additional  loss  is  without  doubt,  borne 
Avholly  by  the  general  public. 

None  of  the  above  measures,  do  any  more  than  al- 
leviate the  distress  caused  by  unemployment,  and  will 
never  bring  about  a  decrease  of  idleness.  In  fact,  it 
is  obvious,  that  unless  very  carefully  administered, 
the  payment  of  unemployment  relief  is  apt  to  cause 
still  more  idleness.  If  the  payments  made  to  the  un- 
employed, are,  as  they  should  be,  high  enough  to  re- 
lieve all  distress,  they  will  be  high  enough  to  cause  a 
noticeable  percentage  to  be  content  to  remain  idle, 
and  for  this  reason  any  such  fund  must  be  handled 
by  a  body  clothed  Avith  too  much  authority  to  be  easily 
overawed  by  any  other  body  of  men. 

The  lines  along  which  we  must  work,  to  provide  the 
required  relief,  in  such  a  way  as  to  teiul  to  reduce  un- 
employment to  a  minimum,  are  those  outlined  in  the 
beginning  of  this  article,  namely  that  the  cost  of  this 
relief  must  fall  upon  those  who  caused  the  unemploy- 
ment. 

This  could  be  arranged  by  having  the  relief  fund 
administered  by  the  government,  who  would  when  the 
unemployment  was  determined  to  have  been  unavoid- 
able, pay  the  whole  cost.  This  would  impress  upon 
the  government,  the  necessity  of  using  all  possible 
measures  to  remove  the  causes,  and  at  the  same  time, 
if  the  government  used  the  staff  who  administer  the 
fund,  to  keep  in  touch  with  the  demands  for  labor  over 
the  whole  country,  it  would  be  able  to  put  the  men 
back  to  w^ork  more  quickly  than  would  be  possible 
otherwise. 

If  it  was  proved  that  the  unemployment  was  caused 
by  some  failure  on  the  part  of  the  employer,  he  could 
be  made  to  bear  the  cost  in  some  such  way  as  the  fol- 
lowing. Let  every  manufacturer  be  compelled  to  sub- 
scribe to  the  unemployment  fund,  until  the  amount  so 
subscribed  by  him  amounted  to  sufficient  to  pay  all 
his  employees  out-of-work  relief,  for  a  certain  period 
of  time,  say  three  months.  This  period  should  be  that 
found  necessary  to  replace  the  workers  in  other  em- 
ploj'ment,  or  to  eover  the  time  of  temporary  unemploy- 
ment in  that  factory.  Whenever  an.  employer  had 
suffieieiit  funds  deposited  with  the  government  to 
cover  this  liability,  his  payments  would  cease,  and  the 
current  rate  of  interest  would  be  paid  hiin  on  the 
amount,  after  deducting  the  cost  of  administration. 
Whenever  by  reason  of  unemployment  in  his  factory, 
the  fund  was  drawn  upon,  the  employer  would  recom- 
mence his  payments,  until  the  maximum  amount  was 
■again  replaced. 

The  effect  of  this  scheme,  would  be  to  help  the  ef- 
ficient manufacturer  who  furnished  continuous  em- 
ployment, in  competition  with  those  less  efficient  ones, 
■who  -would  be  under  the  necessity  of  paying  more  con- 
tinuously into  the  fund,  and  so  tend  to  reduce  unem- 
ployment. It  would  also  discourage  the  erection  of 
unnecessary  new  factories,  having  little  prospects  of 
continuous  existence,  because  Avhen  a  plant  came  to 
be  permanently  closed,  the  whole  amount  paid  into 
the  fund  by  that  company,  would  probably  be  forfeited. 
The  whole  tendency  obviously,  would  be  to  encourage 


the  company  giving  continuou.s  employment,  and  so 
reduce  the  evil  of  unemployment. 

When  the  employees  themselves  were  proved  to  be 
the  party  at  fault  in  causing  unemployment  the  pay- 
ment of  relief  becomes  a  matter  of  generosity  or  ex- 
pedience on  the  part  of  the  people  at  large,  and  should 
be,  if  anything  at  all,  only  sufficient  to  support  life, 
and  in  essence  is  no  other  than  the  giving  of  charity. 


BOOK  NOTICES 

PATTERNMAK1X(J  :  By  lien  Shaw  and  James  Edgar. 
4  by  6y-2  inches  106  pp.  with  index.  Stiff  card- 
board backs.  Price  one  dollar.  Sir  Isaac  Pitman 
&  Sons,  Ltd.,  70  Bond  Street,  Toronto. 
This  is  a  recent  addition  to  Pitman's  Technical 
Primer  series.  The  treatment  of  the  various  branches 
of  technical  industry  covered  by  this  series  of  primers 
is  designed  to  present  a  sound  survey  of  fundamental 
facts,  principles,  equipment  and  practice.  In  the  trea- 
tise on  patternmaking  above  noted  the  authors  have 
written  primarily  for  the  benefit  of  students,  appren- 
tices and  young  journeymen,  ajid  the  patterns  of  which 
ilustrations  are  given  have  been  selected  to  demon- 
strate well-defined  principles.  The  treatise  contains 
nothing  that  is  superfluous,  and  as  it  is  evidently  writ- 
ten by  men  with  much  practical  experience,  and  is 
obtainable  at  a  moderate  price,  it  can  be  well  recom- 
mended. The  volume,  which  is  uniform  with  the  rest 
of  this  interesting  series,  is  convenient  pocket-size, 
and  is  printed  on  good-quality  paper  from  very  clear 
type. 


THE  FI  XDA.MKXTAL  PRINCIPLES  OF  WATER 
POWER  ENGINEERING:  By  Frank  F.  Ferguson. 
Sir  Isaac  Pitman  &  Sons. 
This  is  also  one  of  the  primer  series  above  noted, 
and  deals  with  a  subject  that  is  of  much  interest  in 
Canada  at  this  time.  The  treatise  deals  with  the 
theory,  selection,  design  and  operation  of  water  tur- 
bines, and  is  written  as  an  introduction  to  more  ad- 
vanced text-books,  of  which  a  list  is  appended  to  the 
ju-inier,  together  with  a  list  of  periodicals  and  societies 
that  are  mainly  interested  in  water  power  engineering. 
The  illustrations  are  numerous,  and  chapter  headings 
will  give  an  idea  of  the  scope  and  arrangement  of  the 
book.  The  chapters  deal  with  types  of  turbines  and 
their  application,  the  turbine  runner  (Francis  type) 
and  the  theory  of  its  design:  specific  speed,  conditions 
in  the  turbine  runner,  formulae  and  constants:  Pelton 
wheels,  water  velocities  in  hydro-electric  plants;  the 
pipe-line,  and  regulation  of  speed  and  pressure  rise. 
The  aiithor  does  not  claim  any  originality  in  the  mat- 
ter presented,  but  believes  that  it  gives  a  more  concise 
and  ordered  presentation  of  data  than  has  hitherto 
been  available  for  the  benefits  of  students.  The  met- 
ric s\-stem  is  used  throughout  the  treatise. 


FIRE  AT  RECORD  FOUNDRY,  MONCTON 

The  warehouse  and  machine  shop  of  the  Record 
Fouiulry  »S:  Machine  Company  at  Moncton,  N.B..  was 
destroyed  by  fire  on  the  28th  March.  The  damage, 
which  is  covered  by  insurance  amounts  to  about 
$70,000.  Seventy-five  employees  are  temporarily  put 
out  of  employmcjit,  but  it  is  understood  that  immedi- 
ate reconstruction  will  be  undertaken. 
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Annual  Meeting  of  the  Mining  Society  of  Nova  Scotia 


The  Annual  Meeting  of  the  Mining  Society  of  Nova 
Scotia  was  hehl  in  Halifax  on  April  5th  and  6th.  About 
fifty  nienibers  were  in  attendance  at  the  meetings, 
and  seventy-five  persons  attended  the  Annual  J3inner. 
The  Secretary  reported  the  funds  of  the  Society  as 
standing  at  $1,229. 

A  letter  ballot  on  a  i)roposal  to  change  the  name  of 
the  Society  to  the  Mining  &  Metallurgical  Society  of 
Nova  Scotia  was  found  to  result  in  a  majority  against 
a  change. 

The  proceedings  and  papers  dealt  chiefly  with  coal 
mining,  but  papers  dealing  directly  or  indirectly  with 
the  iron  and  steel  industries  were  read  as  follows: 


GKO.  D.  MACDOUGALL. 
President.  Mining  Society  of  Nova  Scotia. 

Mr.  Hugh  B.  Gillis.  Superintendert  of  Mines  & 
Quarries  for  the  Dominion  Iron  &  Steel  Company  read 
a  i)apcr  on  the  \ise  of  mechanical  loaders  at  the  iron- 
ore  mines  at  Wabana,  which  is  published  elscAvhere  in 
this  issue. 

Mr.  Carl  H.  Marsh,  Chief  Engineer  of  the  Dominion 
Steel  Corporatioji,  read  a  paper  on  Central  Station 
Power,  witli  particular  regard  to  colliery  reqiiirements. 
Mr.  Marsli's  paper  was  followed  by  a  diseussion  which 
eiiii)liasised  the  necessity  for  standardization  of  fre- 
quencie.s,  and  condemned  the  use  of  odd  frequencies. 
Mr.  C.  II.  Wright,  of  the  General  Electric  Company, 
said  that  60  cvcles  was  becoming  a  standardized  freq- 
quencv  in  the' United  States.    The  liknliliood  of  great 


extension  of  electric  power  in  mining  operations  in 
Nova  Scotia  and  Newfoundland  was  referred  to.  In 
Nova  Scotia  seventy  per  cent  of  the  coal  now  being 
mined  is  from  submarine  workings,  and  all  the  ore  at 
Wabana  is  being  taken  from  under  the  sea.  Electricity 
is  the  only  motive  powder  known  that  possesses  the 
flexibility  and  the  possibility  of  economic  transmission 
required  for  long-distance  transmission  underground, 
and  its  extended  use  will  be  an  outcome  of  necessity. 

A  paper  was  presented  by  Mr.  A.  "Wi.  MacDonald, 
Superintendent  of  Industrial  Relations  of  the  Dom- 
inion Steel  Corporation  detailing  the  welfare  activities 
of  this  company.  This  paper  had  previously  been  read 
at  the  Montreal  Meeting  of  the  Canadian  Institute  of 
Mining  &  Metallurgy. 


Secretary, 


GEO.  C.  MACKENZIE. 
Canadian  Institute  of  Mining  and  AletaUuri 


Prof.  H.  Sexton,  Director  of  Technical  Education  in 
Nova  Scotia,  spoke  regarding  the  possibilitj-  of  saving 
the  productive  power  of  industrial  cripples  by  voca- 
tional training,  and  suggested  that  the  experience,  and 
to  some  extent  the  staffs,  of  the  Soldiers'  Civil  Re- 
establishment  Department  might  be  tunied  to  advant- 
are  in  rehabilitating  the  cripples  of  industry.  He  sug- 
gested that  the  Workmen's  Compensation  Boards 
should  be  permitted  to  expend  certain  of  their  funds 
in  re-training  injured  and  disabled  men.  a  proceeding 
that  in  many  instances  could  be  relied  U}X)n  to  relieve 
the  componsati'in  funds  of  fntiin'  payiiuMits. 

Visit  to  Halifax  Shipyards. 

On  the  afternoon  of  the  otii  April,  the  members  of 
the  Society  were  taken  over  the  Halifax  Shipyards, 
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and  were  aftei'uards  entertained  by  Mr.  J.  E.  McLurg, 
in  the  General  Office. 

There  are  two  10,500  ton  ships  on  the  stocks,  the 
Canadian  "Cruiser"  and  "Constructor",  which  are 
being  built  for  the  Dominion  Government.  The  "Crui- 
ser" will,  it  is  expected,  be  launched  in  June  next, 
and  the  "Constructor"  about  September.  The  Com- 
pany has  no  further  building  orders  in  immediate 
prospect. 

Evidence  of  close  connection  with  the  Dominion 
Steel  Corporation  was  visible  in  the  presence  of  two 
locomotives  of  the  Corporation  which  are  being  re- 
built at  Halifax.  A  number  of  the  Corporation's 
freighters  are  also  repairing  at  the  shipyards,  some 
eight  vessels  having  received  repairs  of  varying  extent 
during  the  recent  months  in  preparation  for  the  navig- 
ation season.  About  1,230  men  are  at  the  present  time 
employed  at  this  Shipyard.  A  number  of  plates  from 
the  Sydney  plate-mill  were  being  used  at  the  time  of 
the  Mining  Society's  visit. 

The  officers  of  the  Mining  Society  include  Mr. 
George  D.  MacDougall,  General  Superintendent  of  the 
Nova'' Scotia  Steel  &  Coal  Company,  who  was  elected 
president  of  the  Society.  Mr.  MacDougall  is  succeeded 
as  President  of  the  Accident  Prevention  Society  of 
Nova  Scotia  by  Mr.  J.  E.  McLurg,  the  General  Manager 
of  the  ILalifax  Shipyards,  and  precautions  for  the  safe- 
ty of  the  workmen  were  everywhere  visible  in  the 
yard. 

The  meeting  was  attended  by  Mr.  G.  C.  Mackenzie, 
the  recently  appointed  Secretary  of  the  Canadian  In- 
stitute of  Mining  &  Metallurgy.  The  Mining  Society 
of  Nova  Scotia  had  not  met  in  Halifax  since  1913,  the 
year  before  that  in  which  the  headquarters  of  the 
Society  were  transferred  to  Sydney. 


CANADIAN    GENERAL   ELECTRIC  COMPANY'S 
1920  REPORT. 

The  report  and  financial  statement  of  the  Canadian 
General  Electric  Company  for  1920  was  extremely 
satisfactory,  showing  record  profits.  The  position  of 
the  Company  and  its  business  prospects  are  summaris- 
ed by  the  President,  Senator  NiehoUs,  in  his  address 
to  the  .shareholders,  in  part  as  follows: 

Your  Directors  in  submitting  their  Annual  Report 
for  the  year  ended  31st  December,  1920,  have  plea- 
sure in  "drawing  attention  to  the  fact  that  the  past 
year  has  been  one  of  the  most  progressive  and  pros- 
perous in  the  history  of  the  Company. 

In  the  Annual  Report  for  the  year  ended  1919  our 
Shareholders  were  advised  that  ownng  to  the  period 
of  reconstruction  which  ensued  after  the  Armistice 
conditions  were  far  from  encouraging,  but  that  dur- 
ing the  last  six  months  of  1919  our  orders  exceeded 
any  similar  previous  period.  Fortunately  that 
growth  in  the  volume  of  business  accepted  hy  the 
Company  both  continued  and  increased  during  the 
year  1920,  and  at  the  close  of  the  year  there  wei-e 
carried  over  uncompleted  contracts  amounting  to 
seven  and  a  half  million  dollars. 

In  our  last  Annual  Report,  Shareholders  were  ad- 
vised that  owing  to  the  manufacturing  and  distri- 
butiiig  facilities  of  the  Company  being  overtaxed 
additions  and  extensions  had  been  authorized. 
These  are  now  practically  completed  and  equipped, 
at  a  cost  of  -tl, 890, 775. 81.  and  will  enable  us  to  man- 
ufacture to  greater  advantage.    The  total  floor  area 


of  our  .several  manufacturing  plants  is  2,055,464 
square  feet,  and  our  Pay  Roll  for  1920  amounted  to 
over  $6,000,000.00. 

The  outlook  for  the  electrical  industry  is  most  pro- 
mising, as  the  demand  for  hydro-electric  power  is 
greatly  in  excess  of  the  supply.  The  reason  for  this 
condition,  favorable  to  the  electrical  industry,  is  be- 
cause the  use  of  electric  power  leads  to  more  econo- 
mical operation  of  industries  and  public  utilities, 
and  the  convenient  use  of  numerous  household  ap- 
pliances for  heating,  cooking,  lighting,  etc.  A  sur- 
vey of  Canada's  available  water  power  shows  nearly 
20,000,000  horse  power  available,  of  which  only  about 
2,000,000  horse  power  has  been  utilized,  but  other 
powers  will  be  developed  as  the  need  arises,  and  will 
afford  a  growing  and  continuing  market  for  electri- 
cal machinery  and  appliances. 

Senator  NichoU  stated  that  after  33  years  of  service 
he  desired  to  retire  from  the  responsible  duties  of  Pre- 
sident and  General  Manager  of  the  Company.  He 
mentioned  that  the  original  syndicate  from  which  the 
Canadian  General  Electric  Company  had  sprung  had 
a  capital  of  $10,000,  and  that  the  assets  of  the  Com- 
pany at  this  time  exceeded  $31,000,000. 

The  financial  results  of  the  year's  operations  may 
be  gauged  from  the  following  figures 

1920          1919  1918 
Gross  Profits  .  .  ..$2,213,731    $1,617,989  $2,013,997 
Net  earnings,  after 
deducting  deprecia- 
tion, interest  and  di- 
vidends                     1,216,689       953,321  1,296,484 

Common  Stock  divi- 
dends                            874,114       640,000  640.000 

Surplus                        778,672       836,098  1,112,777 

Per  cent  earned  on 

Common  13.89p.c.     11.92p.c.  16.21p.c. 

Excess  of  current  assets  over  current  liabilities 
shows  a  slight  declension  in  Avorking  capital  as  follows: 

1920  1919 

Current  assets   $16,081,604  $10,705,961 

Current  liabilities                      8,698,973  2,563,364 

Working  capital   $  7.382,631    $  8.142.597 

The  Board  submits  for  approval  a  20  per  cent  stock 
dividend  for  holders  of  common  stock. 

Mr.  A.  E.  Dyment  succeeds  Senator  Xicholls  as  Pre- 
sident, and  Mr.  J.  J.  Ashworth.  who  has  for  a  long 
time  been  Assistant  General  Manager,  is  appointed 
General  Manager.  Mr.  John  A.  Bremner,  who  has 
been  Controller  of  the  Company,  becomes  Assistant 
General  Manager. 


IRONSTONE  DEPOSITS  OF  NORTH  LINCOLN- 
SHIRE, ENGLAND. 

During  the  war  period,  under  the  spur  of  necessity, 
British  irojimasters  availed  themselves  to  a  surprising 
extent  of  the  Jurassic  ironstones  that  are  found  in  the 
Frodingham  district.  Recent  reports  refer  to  the 
proving  of  the  Frodingham  ironstone  bed  at  Elsham. 
in  North  Lincolnshire,  with  the  full  seam  thickness  29 
ft.  6  ins.  at  a  depth  of  475  feet.  The  new  ironstone 
find  is  oidy  ton  miles  from  the  Immingham  Dock  at 
Hull.  It  is  described  by  Professor  Kendall,  of  Leeds 
Fniversity.  as  a  most  valuable  discovery.  ^lessrs. 
Lvsaght  are  interested  in  the  area. 
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The  heat  treating  proces.ses  to  which  the  ni- 
chrome  resistor  type  of  electric  furnace  is  par- 
ticularly adapted  are  defined  in  the  following 
paper.  The  design  of  this  type  of  furnace  is  dis- 
cussed, consideration  being  given  to  the  mechanical 
structui-e,  heat  insulation  and  temperature  control. 
Operating  data  is  given  on  several  typical  installa- 
tions and  the  prol)able  trend  of  new  applications 
pointed  out. 


stock  and  other  classes  where  absolutely  uniform  hard- 
ness tests  are  required.  One  reason  for  recjuiring  this 
class  of  treatment  is  the  finishing  of  the  product  in 
automatic  machmes,  where  any  variation  in  the  hard- 
ness might  result  in  spoiled  work  and  decreased  pro- 
duction. 

Hardening. 

The  hardening  process  consists  of  heating  the  metal 
to  above  the  critical  point  and  quenching.  The  degree 
of  hardness  depends  on  the  rate  of  cooling  in  the 
quonchiiig.  Tlie  more  rapid  the  cooling,  tlie  liarder 
and  mure  brittle  will  be  the  steel. 

Tempering. 

Tempering  or  drawing  consists  of  reheating  steel 
Avhich  has  been  quenched  to  a  temperature  below  the 
critical  point,  varjing  from  450°  to  1150°  P.,  depending 
on  the  characteinstics  desired  and  cooling  in  air.  The 
object  of  tempering  is  to  eliminate  the  strains  set  up 
in  ([uenching,  render  the  steel  more  ductile,  while  re- 
taining the  high  tensile  sti-ength  produced. m  quenching. 

Various  physical  characteristics  can  be  obtained  in 
a  given  steel  by  vaiying  the  temperatui'e  and  the  time 
element  of  treatment.  Another  important  consideration 
in  most  if  these  treatments  is  that  while  it  is  essential 
.  to  carry  the  temperature  above  the  critical  point,  it  is 
very  desirable  to  keep  very  near  the  critical.  Any  ex- 
cess above  that  actually  required,  tends  to  coarsen  the 
finished  product.  In  some  types  of  furnaces  where  it 
is  impossible  to  determine  just  what  is  going  on  in  the 
furnace,  it  is  a  usual  practice  to  run  the  temperature 
50°  to  100°  F.  above  the  actual  critical  as  a  factor  of 
safety.  In  hardening  and  annealing,  excessive  time 
is  usuallj'  allowed  for  soaking,  in  order  to  be  quite 
sure  that  the  entire  mass  of  the  part  to  be  treated  is 
up  to  temperature. 

From  the  standpoint  of  the  temperature  and  time 
element  control,  the  electric  furnace  is  ideal  and  is 
being  considered  in  all  cases  where  exceptioiuilly  high 
grade  matei'ial  is  to  be  turned  out.  Other  cliaracteris- 
tics  of  the  electric  furnace  are  also  being  bi-ought  to 
the  steel  manufacturers'  attention  and  undoubtedly, 
large  installations  will  shortly  be  made  for  the  produc- 
tion of  less  expensive  material. 

Electric  Furnace  Design. 

The  electric  furnace,  of  the  nichrome  ril)l)on  resistor 
type  as  shown  in  Figure  1  consists  essentially  of  a 
strongly  fabricated  steel  .shell  ^\'itll  a  heavy  thickness 
of  high  grado  lieat  insulating  l)rick,  laid  in  three  or 
four  courses,  witli  all  joints  l)roken.  The  firebrick 
lining  of  the  furnace  is  bonded  to  the  heat  insulating 
briek  so  as  to  produce  a  solid  rugged  furnace  wall  of 
from  13  to  20"  thick.  The  heating  elejnent  consists  of 
niclirome  ribbon,  which  is  exceptionally  heavy  and 
rufrgcd.  These  ribbon  elements  are  distril)uted  over 
the  inside  walls  and  in  some  cases,  the  roof  of  the  fur- 
nace, on  insulating  lianger  brick  which  are  built  into 
the  firebrick  lining. 

Heating  Elements. 

•Delivered  N<.veml)er  fi  1!I2().  b.  f.ire  tbc  Pbihid('I|.liia  A  single  length  (if  ril.l.<ui  .■..iisitules  each  phase. 
Sectif.n,  As.soc.  of  Iron  and  Steel  Electrical  Engineers,  Where  splicing  is  nei-essary,  the  jonit  is  heavily  rein- 
Engineers'  Club  of  Philadelphia. 


In  order  to  better  appreciate  the  present  status  and 
future  possibilities  of  the  electrically  heated  furnace 
as  applied  to  the  annealing  and  lieat  treatment  of 
steels,  it  might  be  well  to  consider,  briefly,  these  pro- 
cesses from  a  metallurgical  point  of  view. 

Although  annealing,  hardening,  quenching,  and  draw- 
ing or  tempering  are  familiar  terms,i  I  would  like  to 
define  them  for  the  purposes  of  this  paper,  in  order 
to  outline  the  field  of  the  electric  heat  treating  furnace 
to  better  advantage.  All  of  these  processes,  of  course, 
involve  heating  the  metal  up  to  temperatures  which 
depend  on  the  analysis  of  the  steel,  holding  at  these 
temperatures  a  certain  period  and  cooling  at  varying 
rates. 

The  term  "annealing"'  may  be  sub-divided  into  three 
headings : 

Normalizing. 

First. — Normalizing,  which  consists  of  heating  the 
steel  either  above  or  just  below  the  critical  temperature 
of  the  steel,  removing  from  the  furnace  and  cooling  in 
air.  This  process  when  applied  to  steel  castings,  relieves 
the  casting  strains,  brought  about  by  uneven  cooling 
when  the  castings  are  stripped  and  eliminates  the  hard 
spots,  which  make  machining  difficult. 

Straight  Annealing. 

Second. — Straight  annealing,  which  consists  of  heat- 
ing above  a  critical  temperature  and  holding  for  a 
.short  time,  then  cooling  slowly  by  cutting  off  the 
heating  medium  and  allowing  the  material  to  cool  ^^^th 
the  furnace.  In  continuous  or  semi-continuous  fur- 
naces, the  material  passes  through  a  cooling  chamber, 
so  that  the  heat  content  of  the  heating  furnace  walls 
is  retained,  economy  improved  and  production  greatly 
increased.  This  treatment  is  used  to  turn  out  the 
highest  grade  of  steel  castings.  Not  only  are  the 
machining  qualities  of  the  castings  improved,  but  the 
elongation  is  greatly  increased  at  only  slight  expense 
of  the  ultimate  strength.  This  form  of  annealing  is 
al?!o  ai)plied  to  tubes,  wire,  strip  steel  and  other  pro- 
ducts that  are  cold  rolled  or  drawn,  in  order  to  relieve 
the  strains  set  ui^  due  to  cold  work. 

Dead  Annealing. 

Tliird.— Dead  annealing,  which  consists  of  heating 
the  charge,  soaking  it  a  considerable  time  at  the  tem- 
perature then  coming  in  the  furnace  at  a  predeter- 
mined rate,  say  5^  or  10°  per  hour.  This  process  is 
used  on  high  carbon  alloy  steel  such  as  ball  bearuig 


forced  and  welded.    The  phase  terminals  are  brought 
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through  tlic  furnace  Avails  in  close  fitting  insulating 
bushings  to  connection  blocks  on  the  outside  of  the  fur- 
nace. The  pliases  may  be  connectedl  either  delta  or  Y 
to  the  power  circuit,  through  the  control  panel.  This 
type  of  lieating  unit  was  developed  some  fo)ir  years 
ago,  l)y  engineers  of  the  General  Electric  Company  at 
Schciicctad}'.  As  to  tlic  ribbon,  there  are  furnaces  which 
have  l)ecn  oj)crating  for  over  two  years  day  in  and  day 
out.  and  the  ril)lton  shows  no  (h'tci'ioratioii.  An  interest- 
ing example  of  the  lasting  qualities  of  the  nichrome 
heating  element  is  cited  in  the  gun  treating  furnaces 
which  were  installed  by  the  Government  at  the  plant 
of  fhc  Tioga  Steel  &  Iron  Company,  Philadelpliia,  early 
in  the  war.  After  0|)erating  a  year,  sliortly  after  the 
Armistice,  these  furnaces  were  dismantled,  ribbons 
straightened,  shipped  to  Charleston,  W.Va.,  reformed 
and  built  into  new  furnaces  of  a  different  size,  at  the 
Naval  Ordnance  Plant,  and  are  now  in  operation.  This 
is  a  positive  proof  that  not  only  is  there  no  reduction 
in  area  of  the  cross  section  of  the  ribbons  due  to 
erosion,  but  tlicre  is  also  no  deterioration  or  crystalliz- 
ing of  the  structure  of  the  ril)bon. 

Maintenance  and  Repairs. 
Tn  fact,  tiie  maintenance  and  rej^air  charges  on  the 
ribbon  resistor  t.vpc  of  furnaces  installed,  have  been 
negligible.    This  is  the  lop-ical  i-esult  of  the  working 


Fig-.  1. — Electric  ('.iriinniziii^'  I'mniK'' 


out  of  tlie  principle  and  design  of  tliis  type  of  furnace. 
It  is  the  simplest  of  all  types  of  furnace  form  a  con- 
struction standpoint.  No  combustion  chambers,  flues, 
port  holes,  false  bottoms  or  double  arches  whatever 
are  involved.  The  hearth,  walls  and  roof,  all  being 
solidly  constructed,  can  be  insulated  to  the  best  ad- 
vantage, to  prevent  loss  of  heat.  At  the  temperatures 
involved,  the  maximum  never  going  higher  than  1800° 
F.,  the  firebrick  used,  as  well  as  the  hanger  brick,  have 
a  coefficient  of  expansion  very  nearly  zero.  The  result 
is  a  tight  furnace,  in  which  all  mechanical  strains  are 
reduced  to  a  minimum.  The  lining  does  not  crack,  spall 
or  run.  These  facts  are  important,  of  course,  not  only 
from  the  standi)oint  of  small  maintenance  costs,  but 
there  is  no  lost  production  due  to  shut-do\\Tis  for  re- 
pairs. Due  to  the  fact  that  the  ribbon  resistor  may  be 
formed  in  any  reasonable  shape  and  distributed  over 
the  interior  of  the  furnace,  remarkably  uniform  tem- 
peratures are  obtained  tlirouglunit  the  furnaces. 
Heat  Distribution. 
The  ribbons  are  distributed  so  that  extra  heat  energy 
is  dissipated  inside  of  the  furnace  at  the  points  requir- 
ing the  most  heat,  in  order  to  maintain  uniform  tem- 
peratures. 


Large  Installation. 

An  exami)lc  of  this  is  shown  by  the  gun  treating 
furnace  now  being  installed  by  the  Electric  Furnace 
Construction  Company,  which  has  inside  dimensions 
of  .36'  deei)  x  6'  in  diameter,  has  a  capacity  of  four  6" 
naval  gun  forgings  weighing  50,000  pound.s'  per  charge. 
The  furnace  is  divided  into  six  heating  zones,  ea<"h  con- 
trolled by  an  individual  automatic  panel.  The  radia- 
tion losses  on  the  bottom  and  top  zones  are  greater  than 
on  the  intermediate  zones,  also  the  amoimt  of  metal  to 
be  lieatcd  is  greater  in  the  top  and  bottom  zones  than 
the  intermediate  zones.  For  this  rea.son,  138  kilowatts 
is  installed  in  each  end  zone  and  110  kilowatts  in  each 
of  the  intermediate  zones,  the  total  installed  capacity 
being  716  kilowatts.  This  arrangement  insures  uni- 
form temperatures  in  the  gun  forgings  throughout  their 
entire  length  at  all  times,  both  during  the  period  re- 
quired for  coming  up  to  temperature  and  during  the 
soaking  period. 

In  the  smaller  furnaces  where  a  single  control  is 
used,  additonal  heat  is  generated  near  the  doors  by 
doubling  the  heating  element  back  for  a  short  distance, 


Fig.  2. 

Semi-centrifugal  annealing-furnace  for  small  steel  castings. 
Showing  lowering  of  container-cage  into  furnace. 
Soaking  pit  in  background. 


thus  developing  twice  the  B.  T.  U. 's  in  this  portion  of 
the  furnace  where  the  radiation  losses  are  greatest. 
Temperature  Control. 

The  temperature  control  which  is  the  most  important 
feature  of  the  electric  furnace  is  operated  by  the  "on 
and  off"  principle,  that  is,  power  is  cut  off  when  the 
temperature  of  the  furnace  reaches  a  predetermined 
setting  and  is  cut  on  again  when  it  falls  to  a  predeter- 
mined setting.  This  operation  is  accomplished  by 
means  of  thermo-couple  which  is  placed  on  the  surface 
of  the  charge,  actuating  a  recording  controller.  The 
sensitivity  of  the  control  instruments  is  plus  or  minus 
14  of  1  per  cent,  of  the  range  of  the  chart,  that  is.  if  the 
chart  of  the  instrument  has  a  scale  of  from  200"  to 
1800^  Fr.,  the  chart  range  would  1h^  1600=  and  the 
sensitivity  of  the  instruments  Avould  be  ^.i  of  1  per  cent, 
of  this  range  of  4° 

The  "on  and  off"  principle  of  temperature  control 
has  a  number  of  advantage  over  the  variable  voltage 
(uuitrol,  in  tJiat  the  heating  elements  are  designed  for 
operation  on  standard  power  voltages — 110,  220,  440 
or  550  on  either  single,  two  or  three  phase,  25  or  60 
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cycle  or  D.  C.  Often,  excess  capacity  in  tlie  existing 
power  transformers  can  be  used  to  advantage  in  the 
electric  fui-nace.  In  cases  where  additional  trans- 
formers have  to  be  installed  to  take  care  of  the  furnace 
load,  these  transformers  are  of  standard  type  and  may 
be  purcliased  to  line  up  with  existing  power  trans- 
formers. 

The  fact  tiiat  tiie  old  load  is  tiirown  on  an  off  sud- 
denly will  produce  no  disturbances  in  lino.  On  large 
furnaces  as  in  the  case  of  the  gun  furnace  just  cited, 
the  power  is  controlled  in  sections  so  that  only  a  small 
part  of  it  iht  actually  tliro\\ni  on  or  off  at  any  given 
instant.  The  usual  maximum  of  a  single  zone  is  some- 
what less  than  250  kilowaats.  The  chief  advantage  of 
this  method  of  control,  however,  is  that  is  is  entirely 
outomatic;  and  eliminates  the  manual  operation  which 
is  necessary  in  rheostati<*  or  transformer  tap  control. 

Accurate  Temperature  Measurement. 

The  temperature  control  of  the  electric  furnace  is 
unique,  in  that  the  actual  temperature  of  the  charge  is 
measured  within  the  accuracy,  of  course,  of  the  thermo- 
couple. This  is  due  to  the  fact  that  the  atmosphere  in 
the  electric  furnace  is  dead  and  the  cliarcre  and  furnace 


Fig-.    2. — lilccuic    annealing-lurnace,    soaking-pit    and  control- 
panel  in  operation. 

are  brought  to  temperature  by  radiant  heat.  In  the 
ea.se  of  combustion  furnaces,  the  charge  is  heated  by 
being  surrounded  by  rapidly  moving  gases  which  neces- 
sarily re(|uires  a  high  tenii)erature  gradient  between 
the  moving  gas  and  tlic  ciuirge.  In  the  majority  of 
cases,  the  thermo-coui)le  of  the  combustion  furnace  is 
located  so  that  hot  gases  impinge  on  it,  and  the  tem- 
perature of  the  gas,  and  not  of  the  charge,  is  recorded. 
For  this  reason,  it  is  often  necessary  upon  the  installa- 
tion of  an  electric  furnace  to  reduce  the  apparent  tem- 
perature at  which  tlic  work  is  treated. 

Rate  of  Change  Controller. 

An  intersting  instrument,  known  as  the  rate  of 
change  controller,  has  been  developed  in  conjunction 
with  electric  furnace  work,  so  that  an  entire  cycle  ex- 
tending over  a  period  of  144  hours  or  longer,  may  be 
automatically  contr(dled.  The  use  of  this  instruments 
is  contemj)lated  for  the  annealing  of  ball  bearing  steel 
— carbon,  90  to  110,  elirnmiuin  115  to  HiO,  when*  the 
following  cycle  is  required:  The  steel  Ls  i)rought  tc 
temperature  and  lield  for  forty-eight  hours,  then  cooled 
at  the  rate  of  10"  an  liour  to  900"  F.  then  at  tlie  natural 


cooling  rate  of  the  furnace  to  600°  Fr.,  when  it  is 
withdrawn  and  a  new  charge  put  in. 

When  using  the  rate  of  change  controller  in  con- 
nection with  the  electric  furnace,  the  entire  operation 
after  closing  the  control  switch  at  the  beginning  of 
the  cycle  is  carried  out  automatically.  On  the  furnace 
mentioned,  it  is  contemplated  bringing  the  charge  and 
furnace  up  to  1440°  in  eighteen  hours,  so  that  in  order 
to  get  a  soaking  of  48  hours,  it  is  necessary  to  set  the 
rate  of  change  instruments  to  begin  operation  66  hours 
after  starting  up.  The  temperature  setting  of  the  in- 
strument is  then  automaticallj''  reduced  at  a  uniform 
rate  of  10"  per  hour  until  the  900°  F.  is  reached.  During 
this  cooling  period  of  54  hours,  the  heating  elements 
are  energized  only  a  small  portion  of  the  time,  being 
just  sufficient  to  make  up  the  radiation  losses  in  ex- 
cess to  what  would  be  equivalent  to  the  cooling  rate  of 
10°  per  hour.  At  the  end  of  the  54  hour  cooling  period, 
the  power  is  automatically  cut  off  the  furnace  and  it 
cools  at  the  natural  cooling  rate  until  600°  F.  is  reached. 

Other  Advantages  of  Electric  Furnace. 

In  addition  to  its  ruggedness,  and  automatic  con- 
trol features,  there  are  many  other  characteristics  of 
the  electrically  heated  furnace  that  are  so  well  knoA^Ti 
as  to  need  only  brief  mention. 

By  its  automatic  functioning,  with  electrie  power  at 
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its  heating  element,  the  fuel  question  is  eliminated. 
The  consideration  of  this  item  alone  could  be  made  the 
subject  of  a  separate  paper. 

The  character  of  the  load  is  ideal  for  the  power  sta- 
tion in  that  it  is  balanced  and  of  unity  power  factor. 
The  load  factor  is  high  and  in  some  cases  the  heating 
cycle  can  be  arranged  so  as  to  use  off  peak  power,  al- 
thought  the  most  efficient  operation  is  on  a  24  liour 
basis. 

The  space  occupied  l)y  the  furnace  is  small  compared 
with  other  types,  especially  when  account  is  taken  of 
the  space  required  by  fuel  fired  furnaces  for  accessory 
apparatus  and  fuel  storege. 

The  working  conditions  around  the  electrie  fur- 
nace are  excellent.  It  is  eooj  and  there  are  no  fumes, 
no  dirt,  no  noise. 

There  have  been  installed  or  contracted  for,  up  to 
the  present  time,  aproximately  12,000  K.W.  capacity 
in  ribbon  resistance  type  of  furnaces,  for  temperaturea 
of  from  1000°  to  1800°  F. 
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Typical  Installations. 

Some  of  the  typicfil  installations  are  described. 

The  four  400  K.W.  furnaces  installed  at,  the  Tioga 
Iron  and  Steel  Company,  Philadelphia,  are  221/2"  high 
and  6'  in  diameter.  The  two  furnaces  adjacent  to  a 
(luenching  tank  are  operated  at  1500°  F.  for  ha^rdening, 
wliile  the  two  are  used  for  drawing  at  1150°.  Each 
of  tliese  furnaces  have  four  control  zones,  each  con- 
nected to  the  power  circuit  throught  its  individual  con- 
trol panel.  The  control  panels  are  located  together  in 
the  electrical  sub-station  mom,  wliicli  is  adjacent  to 
the  furnace  room. 

Each  panel  carries  a  cont  roUcr-rcconler,  contactor, 
operating  relay,  pilot  lamps,  control  switch  and  fuses. 
On  the  new  panels  the  fuses  are  replaced  with  over- 
load relays. 

Charges  approximating  25,000  pounds  have  been  run 
througli  these  furnaces  at  1450°  F.  with  a  current  con- 
summation of  170  K.W. II.  per  ton.  This  is  equivalent 
to  an  operating  thermal  efficiency  of  76  per  cent. 

Figure  2  outlines  the  principle  involving  in  a  casting 
annealing  furnace  recently  installed  by  the  Electric 
Furnace  Construction  Company  at  the  Emery  Steel 
Castings  Company,  Baltimore.  The  equipment  consists 
of  one  heating  furnace,  one  soaking  pit,  two  containers 
and  one  cover.  The  small  castings  are  placed  in  the 
container  and  lowered  into  the  lieating  furnace.  When 
up  to  temperature,  the  cover  is  lowei-ed  over  the  con- 
tainer. The  cover  fits  into  a  sand  seal  on  the  bottom 
of  the  container,  effectively  excluding  the  air  while  the 
charge  is  raised  from  tlie  heating  chamber  and  lowered 
into  the  soaking  pt.  Another  container  full  of  castings 
is  immdiately  lowered  into  the  heating  chamber  and 
the  cycle  repeated ;  the  charge  in  the  soaking  pit  cool- 
ing slowly  while  the  second  charge  is  coming  up  to 
temperature. 

Figure  3  shows  a  general  view  of  the  plant  in  opera- 
tion."^ The  capacity  is  46  KW.  and  has  an  output  of 
approximately  three  tons  per  twenty-four  lu)urs.  When 
operating  on  "this  basis,  the  power  consumption  will  be 
about  200  KWH.  per  ton  of  material  charged. 

The  Emerv  Steel  Casting  Company  also  has  in  opera- 
tion a  mold"  baking  oven  6'  to  10"  wide  x  12'  long  x 
6'  4"  high  and  has  a  capacity  of  126  KW.  The  oven 
has  an  output  of  one  thousand  6"  x  8"  x  12"  molds  per 
twenty-four  hours,  at  an  energy  consumption  of  ap- 
proximately twelve  pounds  of  molds  per  KWH.  In 
addition  to"  the  automatic  control  panel,  a  second  panel 
containing  the  thermostat  and  watt  hour  meter  is  in- 
stalled alongside  the  oven. 

The  fact  that  the  KWH.  input  for  each  electric  fur- 
nace or  oven  can  be  metered  and  therefore  the  cost  of 
operation  accurately  obtained,  is  one  of  the  advantages 
gained  with  use  of  this  apparatus. 

Another  important  application  of  Ioav  temperature 
ovens  is  typified  by  a  very  successful  installation  at 
Halcoml)  Steel  Company  for  drying  wire  after  it  comes 
from  the  pickle.  The  wire  is  dried  at  350°  F.  with  a 
l)ower  consumption  of  about  83  KWH.  per  ton. 

New  Development. 

Considerable  experimental  work  has  .been  done  on 
an  electrically  heated  furnace  for  treating  large  armor 
])iercing  shells.  A  design"  for  this  type  of  furnace  has 
now  been  perfected.- which  is  essentially  a  refinement 
of  the  pit  type  furnace  illustrated  in  Figure  3.  The 
shell  furnace  is  divided  into  tliree  control  zones,  to  that 
the  temperature  may  be  brough  up  evenly,  notwith- 


standing the  fact  that  the  .section  of  the  shell  varies 
along  its  length.  Each  zone  is  connected  to  one  phase 
of  a  three-pha.se  circuit  and  thetemperature  is  con- 
trolled by  a  double  point  recorder-controller.  The  zones 
are  separated  by  ni-chrome  casting,  which  acts  as 
buffer  guides  for  the  shell. 

An  interesting  layout  has  been  made  of  a  furnace 
for  the  annealing  of  120  tons  of  steel  castings  per 
twenty-four  hours.  This  furnace  will  consist  of  two 
parallel  heating  chambers  each  8'  6"  wide  x  44'  long. 
On  each  end  of  the  heating  chambers  will  be  a  common 
recuperative  chamber  18'  wide  x  22'  long.  The  castings 
will  be  carried  on  cars  7'  wide  x  11'  long  which  will 
pass  through  the  heating  chambers  in  opposite  direc- 
tions. The  cold  incoming  charges  being  preheated  by 
the  hot  outgoing  charges  in  the  recuperative  chambers. 
At  each  end  of  the  furnace  is  a  transfer  table  and  a 
self-contained  motor  driven  hydraulic  pusher. 

On  each  side  of  the  furnace,  there  will  be  two  cars 
preheating,  fonr  cars  in  the  heating  chamber  and  two 
cars  (iooling.  Each  car  will  be  in  the  heating  zone  two 
hours  and  one  hour  in  each  of  the  recuperative  cham- 
bers. Seventeen  (17)  cars  will  be  used  in  the  opera- 
tion of  the  furnace,  eight  in  each  side  and  one  unload- 
ing and  loading. 

The  method  of  operation  consists  of  setting  both 
transfer  tables  opposite  the  ends  of  No.  1  side  of  the 
furnace.  On  the  table  opposite  the  incoming  end  is  a 
loaded  car.  The  dors  are  opened  and  pu.sher  advances 
the  string,  over  car  length,  discharging  a  finished  car 
on  the  other  transfer  table.  Fifteen  minutes  is  allowed 
for  unloading  and  re-loading.  The  transfer  tables  are 
moved  opposite  the  ends  of  side  No.  2,  where  the  opera- 
tion described  for  No.  1  side  is  repeated,  thus  a  finished 
car  will  be  produced  by  the  furnace  every  fifteen  min- 
utes. 

The  total  connected  load  of  tlie  furnace  is  1885  KW.  . 
and  this  is  divided  into  eight  control  zones,  four  in 
each  heating  chamber. 

Much  thought  has  been  given  to  furnaces  for  roll 
liardening,  malleable  annealing,  baking  carbon  elec- 
trodes and  similar  processes,  requiring  temperatures 
up  to  1800°  F.  Oiv  account  of  the  flexibility  of  the 
electrically  heated  furnace,  the  principle  may  be  read- 
ily applied  to  any  of  these  processes. 

Two  important  considerations  to  be  taken  up  in  the 
laying  out  of  a  new  furnace  are : 

(1)  The  relation  of  the  size  of  furnace  to  the  output. 
The  electric  furnace  .should  be  loaded  to  capacity  at  all 
times.  If  the  production  is  expected  to  vary  widely, 
two  01'  more  furnaces  should  be  installed  to  insure 
capacity  operation  on  the  one  that  are  running. 

(2)  Handling  equipment  and  devices  should  l)e  co- 
ordinated nicely  with  the  furnace.  High  grade  work 
can  easily  be  spoiled  in  handling  from  the  furnace  re- 
gardless of  the  fact  that  the  furnace  itself  miglit  be 
working  perfectly. 

It  is  the  function  of  the  furnace  engineer  to  inves- 
tigate thoroughly,  all  the  conditions  pertaining  to  a 
projiosed  installation  before  making  recommendations, 
and  this,  of  course,  can  only  be  well  done  when  full  co- 
operation is  given  by  the  operating  engineers.  Much 
of  the  progress  that  has  been  made  in  the  eleetro- 
metallurgieal  field  in  meltrng,  refining  and  heat  treat- 
ing may  be  credited  to  electrical  engineers  associated 
with  the  steel  plants,  and  the  progress  which  is  made 
in  the  future  in  the  use  of  this  latest  perfected  electric 
furnace  largely  depends  on  the  Interest  taken  in  it  by 
technical  organizations. 
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The  Relation  of  the  Underground  Loading  Machine 

to  the  Mining  Industry 

With  Special  Reference  to  Experiences  with  Mechanical  Loaders  in  the  Iron  Ore  Mines  of  the  Do- 
minion Iron  &  Steel  Company  at  Wabana,  Newfoundland. 

(A  |>ii])t'r  liy    lliiiih  li. 


tiillis,*  presented   bel'ore  the     .Miiiinji'  Society  of  Nova  Scotia  at  the  Annual  Meet- 
ing- ill  ilalif;ix,  Ai)ril  .')tli  and  6tli  1921.) 


Till'  iiiilust rial  |)ri)L;'n'ss  of  Nova  Scotia  depends  in 
a  greater  nieasiae  iijjon  low  c'oal-niiniiig  costs  than 
upon  any  other  single  factor.  The  heavy  increase  in 
miners'  wages  made  during  the  past  six  j^ears  has  im- 
posed a  burden  on  the  industries  of  tlie  province  that 
must  be  relieveii  by  corresponding  reductions  in  wages 
or  counteracted  by  improved  and  cheaper  mining 
methods  before  Nova  Scotia  can  secure  that  share  of 
the  Worhl's  trade  to  which  it  is  entitled  by  geogra- 
phical position  and  tlie  abundance  of  mineral  wealtli. 

The  coal  mining  industry  of  Nova  Scotia  is  in  direct 
competition  with  tlie  product  of  American  mines, 
where  coal  can  be  mined  from  strippiugs  or  sidehill 
oi)enings  at  a  cost  not  much  greater  than  the  develop- 
ment and  overhead  charges  against  our  product.  We 
not  only  must  compete  with  this  cheap  coal  in  the  coal 
markets  of  central  Canada,  but  must  compete  with  it 
indirectly  in  all  branches  of  manufacturing.  In  the 
steel  industi-y  this  competition  is  most  sevei-ely  felt, 
for,  while  other  branches  of  manufacturing  can  be 
carried  on  with  the  same  ratio  of  fuel  consumption  to 
the  unit  of  product  as  prevails  in  the  United  States, 
the  steel  industry  of  Nova  Scotia  has  a  greater  fuel 
usage  per  unit  of  output  of  its  mills  than  similar  oper- 
ations carried  on  at  American  plants. 
Cost  of  Fuel  the  Key  to  Successful  Steel-making  in 
Nova  Scotia. 

The.se  conditions  are  generally  recognized  and  ac- 
cepted as  inevitable  by  all  who  have  studied  our  in- 
dustrial problems.  The  coal  supply  is  conceded  to  be 
the  key  to  the  situation  and  on  the  cheapness  of  this 
s»p{)ly  depends  the  success  of  our  industries.  Up  to 
a  few  years  ago.  when  our  mines  were  required  to  meet 
only  tlie  normal  increases  in  operating  costs  due  to 
comparatively  small  wage  increases  and  to  a  gradual 
recession  of  the  working  places  from  the  pit  mouth, 
the  task  of  maintaining  a  reasonable  cost  was  simple 
ami  consisted  in  introducing  more  efficient  equipment 
and  in  opening  lU'w  collieries,  where  the  low  initial 
operatiiig-co.st  (for  a  time)  assisted  in  bringing  the 
average  production  cost  to  a  point  where  the  noinnal 
increase  was  apparently  offset.  At  present  none  of 
the  former  expedients  seem  to  offer  a  satisfactory  so- 
lution of  the  diff icidties  arising  from  prevailing  high 
labour  rates.  Our  mines  are  equipped  with  modern 
ventilating,  pumping,  hoisting  and  coal-cutting  ma- 
chinery, and  the  opening  of  new  collieries  would  be  of 
little  assistance,  as  any  output  from  this  source  would 
form  such  a  small  i)roporlion  of  the  total  i)rod\U"tion 
of  the  mines  that  the  effect  would  be  negligible. 

Tlu'  problem  of  coal-mine  operation  today  is  to  de- 
vise a  method  of  mining  coal  and  getting  it  to  the  sur- 
face at  a  cost  that  will  permit  its  sale  at  competitive 
points  and  will  also  enable  local  industries,  not  hav- 
ing the  advantage  of  a  location  making  |)ossible  the 
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iinportation  of  cheap  foreign  coal,  to  continue  without 
the  handicap  they  are  suffering  from  at  present. 

As  labour  seems  to  be  the  most  acute  problem,  any 
effort  to  reduce  mining  costs  must  essentially  be  di- 
rected to  hicrease  the  returns  per  labour  unit  expend- 
ed. If  it  is  assumed  that  the  present  labour  out-turn 
is  the  maximum  to  be  expected  under  the  present  me- 
thod of  mining  and  Avith  present  equipment,  opera- 
tors will  be  driven,  by  necessity,  to. the  devising  of  new 
mining  methods,  providing  labour-saving  machinery; 
or  adopting  a  combination  of  both  of  the  foregoing, 
so  that  a  larger  labour  out-turn  may  be  secured,  before 
much  improvement  can  be  looked  for  in  the  cost  sheet. 

There  is  one  large  labour-absorbing  process  -that  for 
years  had  not  received  the  attention  its  bearing  on  the 
cost  .sheet  deserved.  Hand  loading  is  still  followed  as 
in  the  days  of  the  Duke  of  York's  Lease  and,  while 
in  past  years  there  was  the  excuse  that  no  adequate 
inibstitute  was  available,  its  continued  practice  in  the 
face  of  the  progress  made  in  the  last  few  years  will, 
within  a  very  short  period,  be  a  reproach  to  any  min- 
ing man  responsible  for  that  continiTanee. 

During  the  past  ten  years  manufacturers  of  mining 
equipment  have  given  a  great  deal  of  thought  and  ex- 
pended a  large  amount  of  money  in  perfecting  effici- 
ent underground  loading-machines.  During  this  period 
mining  operators  were  suffering  by  the  so-called  in- 
efficiency of  labour.  The  high  wages  prevalent  in 
the  mining  industry  added  to  their  difficulties  by  creat- 
ing a  holiday  tendency  among  miners  receiving  large 
pay-envelopes.  Manufactureres  naturally  assumed 
that  a  suitable  machine  that  would  efficientl.v  replace 
the  large  number  of  shovellers  underground  would  be 
welcomed  generally  by  the  mining  industiy.  As  a 
consequence  there  was  expended  in  experiments  and 
tests,  a  sum  estimated  to  be  in  the  vicinity  of  ten 
million  dollars,  and  as  a  result  there  is  on  the  market 
a  large  number  of  loading  machines.  It  is  not  in- 
tended here  to  discuss  the  various  types  of  machines 
now  being  offered,  only  to  say  that  these  present  so 
many  different  principles  of  design,  construction  and 
operation  that  almost  any  loading  problem  can  be  met 
l)y  one  or  more  of  the  machinery  now  lieing  manufac- 
tured. 

Trials  of  Mechanical  Loaders  at  Wabana  Iron-Ore 
Mines. 

For  the  past  two  years  the  Dominion  Iron  it  Steel 
Com])any  has  been  operating  two  self-propelling  me- 
chanical loading-machines  at  its  iron-ore  mines  at 
Wabana,  Xewfoundland.  The  introduction  of  these 
machines  was  due  to  a  scarcity  of  labour  and  the  ten- 
dency of  the  men  to  take  pay-day  holidays  and  week- 
end .jaunts.  It  was  hojied  that  these  units  would  tend 
to  balance  output  and  stabilize  costs  by  furnishing  a 
tonnage  that  would  in  some  small  degree  offset  the 
otherwise  high  "idle-day"  cost. 

The  mining  methods  in  operation  when  the  machines 
were  installed  were  as  follows: 
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TliP  miue  was  ojjeratcd  by  tlie  ordinary  room-and- 
pillar  method  from  a  slope  driven  along  the  dip.  The 
grade  of  the  main  slope  wa.s  fifteen  per  cent.  The 
rooms  were  twenty-five  feet  wide  and  driven  at  fifty- 
feet  centres,  slightly  to  the  rise,  to  give  a  grade  of 
one  and  one-half  per  cent  in  favour  of  the  load.  The 
cars  used  were  3  ft.  wide,  2  ft.  5  ins.  high  (from  top 
of  rail)  aiid  6  ft.  long,  and_held  1.7  tons  of  ore.  The 
track  guage  was  24  inches.  Tlie  main  slope  was  dou- 
ble tracked,  and  each  side  was  operated  by  a  separate 
haulage-engine.  The  ore  was  hoisted,  in  trips  of 
seven  ears  each,  on  the  main  slope.  On  the  main  levels 
head  and  tail  haulage-systems  were  installed  and  cars 
were  spotted  at  working  places  from  engine  gravity- 
planes  in  back  deeps,  augumented  by  horse  or  hand- 
tramming.  In  practically  all  cases  it  was  necessary 
to  tram  by  horse  or  hand  upwards  of  one  hundred 
feet  from  the  power  haulage  to  the  Avorking  places. 

After  investigating  several  makes  of  machines,  all 
of  which  w-ere  more  or  less  suitable  for  the  conditions, 
it  was  decided  to  install  two  Myers-Whaley  No.  4 
Shovellers.  This  machine  is  of  continuous-stream 
type,  and  consists  essentially  of  an  automatic  shovel, 
mounted  on  the  forward  end  of  a  .jib,  carrying  a  rein- 
forced conveyor-belt  upon  which  the  shovel  discharges 
its  load.  The  unit  has  an  overall  length  of  26  feet,  a 
height  of  6  feet,  and  weighs  about  9  tons.  It  is  made 
up  of  three  parts,  the  main  truck,  the  front  conveyor 
or  jib,  and  the  rear-conveyor.  On  the  front  end  of 
the  jib  is  carried  the  shovel,  while  the  rear  end  is  pi- 
voted on  the  main  truck  to  permit  the  whole  jib  and 
shovel  to  be  swung  through  an  arc  of  45  degrees  on 
either  side  of  the  track.  The  rear  conveyor,  which 
receives  the  jnaterial  from  the  jib  conveyor,  is  also 
pivoted,  and  swings  20  degrees  on  either  side  of  the 
centre  line.  The  machines  are  actuated  by  20  h.p.  mo- 
tors, and  from  the  operating  platform  attached  to  the 
jib  the  operator  can  control  all  movement.  The  sho- 
velling mechanism  is  probably  the  most  striking  fea- 
ture of  the  unit.  It  is  nmde  up  of  two  parts,  dipper 
or  shovel,  and  a  transfer  box.  The  dipper  is  moved 
and  supported  in  front  by  a  crank-shaft,  rotating  con- 
tinuously in  one  direction,  while  the  rear  end  is  sup- 
ported on  a  cross  shaft  carried  on  rollers  running  in 
cam  grooves.  This  controls  the  motion  of  the  dipper 
and  makes  it  almost  identical  to  the  motion  of  the  or- 
dinary hand-shovel.  The  front  part  of  the  shovel  or 
dipper  discharges  its  load  into  the  transfer  box,  also 
carried  on  rollers  in  cam  grooves,  wTiich  tips  the  box 
each  stroke  and  empties  its  load  on  the  jib  conveyor. 
The  dipper  crank  makes  about  twelve  revolutions  per 
minute.  The  power  consumption  of  the  machine  when 
loading  at  capacity  is  about  .25  k.Av.  hour  per  ton  of 
material  handled. 

Without  making  any  change  in  track  guage,  size  or 
type  of  car  or  in  the  general  system  of  tramming,  it  was 
found  that  the  loading  machine  would  load  out  from 
120  to  140  cars  per  shift  of  ten  hours.  With  the  cars 
holding  1.7  tons  as  an  average  load,  this  gave  an  out- 
put of  from  204  to  238  tons  of  material  per  machine 
per  shift.  These  machines,  operating  under  condi- 
tions not  specially  designed  for  them,  have  loaded  ore 
at  a  labour  cost  of  thirty  per  cent  of  hand-loading  cost. 
This  loading  cost  includes  the  labour  of  five  men,  only 
one  of  whom  should  be  charged  directly  to  shovel  op- 
eration. However,  our  costs  are  computed  on  a  five- 
man  basis  and  include  charges  for  the  operator,  two 
trammers  and  two  trackmen.    The  average  tonnage 


per  hand  loading  under  similar  conditions  is  sixteen 
tons  per  shift,  so  that  from  one  room  a  mechanical 
shovel  loads  out  a  tonnage  equal  to  eight  pairs  of  hand 
loaders.  The  number  of  trammers  and  trackmen  re- 
quired in  both  cases  is  the  same.  The  maintenance 
and  interest  charges  on  the  loading  machine  increase 
the  cost  from  thirty  per  cent  to  sixty  per  cent  of  the 
hand-loading  cost.  There  is  therefore  a  direct  saving 
of  forty  per  cent  in  the  cost  of  loading  by  doing  the 
work  mechanically.  The  loading  performance  of  the 
shovels  operated  under  conditions  existing  in  the 
mines  at  Wabana  does  not  approach  the  maximum 
that  could  be  obtained  by  adjusting  underground  con- 
ditions to  supply  ore  and  cars  to  the  shovel  at  its 
normal  loading-rate.  The  actual  time  of  loading,  a  car 
rarely  exceeds  one  and  one  half  minutes,  and  cars  have 
been  loaded  in  forty-five  seconds.  It  might  appear 
too  much  to  expect  to  maintain  a  loading  speed  of  one 
car  per  minute  for  an  entire  shaft,  as  this  would  mean 
moving  about  one  thousand  tons  of  material,  but  the 
actual  performance  is  so  far  below  what  might  be  con- 
sidered as  the  limit  of  the  machine  that  we  are  seri- 
ously considering  revising  our  mining  and  handling 
methods  to  give  the  loaders  every  possible  advantage. 
At  present  the  machine  is  limited  by  the  tonnage  of 
ore  broken  per  room.  The  average  room,  with  a  sec- 
tion of  ten  feet  ore,  is  broken  to  a  depth  of  10  feet 
and  approximately  250  tons  of  ore  shot  down.  This 
could  readily  be  increased  but  other  limiting  condi- 
tions would  immediately  become  operative,  the  most 
serious  of  which  would  be  the  tramming  limit,  which, 
under  the  present  backward  and  forward  movement 
of  cars,  appears  to  be  about  fifteen  cars  per  hour. 

Trials  Indicate  Possibility  of  Great  Economies. 

Our  work  with  these  machines  has  been,  and  still 
is,  rather  more  in  the  nature  of  tests  or  experiments 
to  determine  their  po.ssibilities  than  a  straight  operat- 
ing proposition.  The  trials  have  indicated  that,  by 
the  general  introduction  of  loading  machines  where 
large  tonnages  are  handled,  there  are  possibilities  of 
economy  in  cost  and  labour  approaching  in  magnitude 
those  effected  by  the  application  of  the  well-known 
steam  shovel  to  loading  work  on  the  surface.  These 
economies  can  only  reach  their  nuvximum  bj'  the  full 
support  and  co-operation  of  mining  men.  There  must 
be  a  realization  that  a  unit  such  as  a  mechanical  load- 
er, capable  of  doing  the  work  of  fifteen  to  twenty  men. 
calls  for  suitable  mechanical  auxilaries  to  enable  it  to 
perform  its  maximum  work.  To  ex|>ect  a  mechanical 
loader  to  operate  efficiently  under  conditions  of  break- 
ing and  tramming  primarily  intended  for  hand  load- 
ers, Avould  be  as  reasonable  as  to  look  for  efficiency 
from  a  surface  steam-shovel  where  the  material  is  sup- 
plied by  the  shooting  of  hand-drilled  holes  and  remov- 
ed in  Avheelbarrows. 

The  direct  saving  that  may  be  effected  by  the  gen- 
eral introduction  of  mechanical  loaders  is  only  a  frac- 
tion of  the  greater  economy  that  would  follow  their 
use.  From  our  experience  at  Wabana  it  is  found  that 
an  output  can  be  obtained  from  one  working-place 
equal  to  the  tonnage  recovered  from  eight  places  load- 
ed out  by  hand  shovellers.  Under  hand-loading  con- 
ditions for  an  output  of  2,000  tons  per  day  we  find  it 
necessary  to  employ  about  60  pairs  of  loaders.  This 
calls  for  the  maintenance  of  about  80  working  places 
or  a  total  working-face  of  2,000  ft.  On  the  other  hand, 
we  estimate  that  the  machines  would  give  the  same 
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outi)ut  from  ID  working  places  or  750  ft.  As  there 
would  be  only  10  rooms  working  eaeli  day,  the  reduc- 
tion in  the  general  force,  such  as  face-cleaners,  blast- 
ers, foremen,  trackmen,  trammers,  etc.,  would  be  re- 
flected in  the  cost  by  a  decided  decrease.  The  dimin- 
ished working-area  will  show  a  decided  reduction  in 
development  and  maintenance  charges.  The  concen- 
tration of  work  will  render  supervision  easier  and 
increase  the  general  efficiency.  By  the  reduction  of 
force  the  lieavy  charges  for  employees'  housing  can 
be  greatly  reduced,  and  the  coal  now  supplied  to  work- 
men, who  would  be  replaced  by  the  machines,  wo>ild 
be  available  for  sale.  With  fewer  men  employed  un- 
derground for  a  given  output  the  protection  of  the 
worker  from  accident  is  simplified.  The  output  from 
a  mine  when  loading  is  done  mechanically,  should  be 
more  constant  and  -regular  than  from  a  mine  where 
hand  loading  is  followed. 

If  these  analyses  of  tjic  situation  arc  correct  it  i- 
evident  that  the  mechanical  loader  will  evolutionize 
mining  costs.  The  statements  above  have  been  based 
on  our  Wabana  experience,  but  they  apply  Avith  equal 
force  to  coal  mining  and  all  underground  work  where 
material  must  be  moved  from  the  mine  floor  into  ears. 
It  will  be  remembered  also  that  our  experience  has 
convinced  us  that  up  to  the  present  we  are  not  get- 
ting the  best  possible  results  from  the  machines.  By 
taking  full  advantage  of  the  maximum  loading  capa- 
city of  the.se  machines  and  laying  out  the  mine  work- 
ings and  supplying  adequate  car-capacity  a  much 
greater  output  per  machine  can  be  obtained  than  the 
250  tons  per  day  that  has  been  secured.  With  a  con- 
stant stream  of  ears  supplied  in  one  direction  it  would 
not  be  too  much  to  expect  an  output  of  1600  cubic  feet 
of  loo.se  material  per  hour,  which  would  be  equivalent 
to  94  tons  of  ore  or  about  40  tons  of  coal  from  each 
machine. 

Special  Underground  Conditions  Required  for  Me- 
chanical Loaders. 
To  applj'  these  machines  successfully  to  the  pro- 
blems of  loading,  miners  must  first  of  all  realize  that 
conditions  favourable  to  their  use  must  be  created 
underground.  As  practically  all  failures,  with  care- 
fully selected  machines,  have  been  due  to  an  insuffi- 
cient supply  of  cars  to  keep  the  machines  constantly 
at  work,  it  is  apparent  that  there  is  a  decided  lack  of 
interest  or  lack  of  appreciation  of  the  nature  of  the 
loader  on  the  part  of  mine  superintendents.  When 
small  delays  for  cars  occur  where  loading  is  done  by 
hand  the  workmen  can  be  employed  usefully  at  some 
other  work,  and  the  i-est  or  "spell"  during  the  delay 
does  not  in  all  eases  mean  a  decreased  tonnage  for  the 
day's  work.  With  a  macliiiH'  that  cannot  be  emi)loy- 
ed  at  other  work,  or  does  not  suffei-  fatigue,  any  delay 
eneountored  is  a  dead  lo.ss.  This  essential  difference 
must  he  constantly  rememl)ered,  and  one  of  the  first 
eoiulitions  of  successful  operation  with  machines  is  a 
continuous  ami  adequate  supply  of  mine-cars.  The 
other  consideration  is  a  sui)|)ly  of  broken  m;\ferial  for 
loadiiiL'. 

Possible  Adaptation  to  Coal  Mining. 
None  of  the  present  .systems  of  mining  in  hteal  col- 
lieries would  permit  the  efficient  use  of  heading  ma- 
chines similar  to  the  Waltana  units.  To  o|)erate  sue- 
eessfully,  these  machines  must  have  not  less  than  -WO 
tons  of  coal  available  for  loading  each  shift.  The 
tramming  system  must  be  such  as  will  permit  the 
handling  of  a  sufficient  number  of  cars  to  and  from 


a  machine  to  move  this  tonnage.  The  room-aud-pillar 
system,  or  any  of  its  local  modifications,  does  not 
yield  at  anj^  working-place  the  coal  required  to  keep  a 
loading  machine  employed  more  than  a  few  hours. 

The  lougwall  sj'stem  can  supply  the  coal,  but  in  only 
very  special  cases  can  conditions  of  roof  be  found  to 
l>ermit  passage  of  cars  along  the  working  face.  The 
space  required  by  the  shovel  is  4  ft.  8  ins.  and  for  car 
tracks  about  4  feet  additional,  making  a  total  distance 
between  the  supports  and  the  face  of  8  ft.  8  ins.  If 
this  distance  is  found  excessive  supports  could  be 
placed  between  the  shovel-track  and  car-track.  This 
would  cut  down  the  free  roof  to  about  five  feet,  a  dis- 
tance that  it  does  not  seem  unreasonable  to  suppose 
could  be  maintained  in  practically  all  collieries. 

If  the  necessary  constructive  thought  is  devoted  to 
devising  a  method  of  breaking  coal  in  sufficient  quan- 
tity and  supplj'ing  cars  for  its  removal  the  writer  is 
eonvinecd  that  a  mechanical  loader  can  be  operated 
successfully  in  a  large  number  of  our  collieries.  The 
possibilities  offered  by  mechanical  loading  for  reduc- 
tion in  mining  costs  are  so  promising  that  we  cannot 
afford  to  dismiss  them  until  these  devices  have  been 
tested  under  the  most  favourable  conditions.  The 
necessarj'  conditions  are  not  those  obtaining  in  our 
mines  at  present,  but  must  be  created.  Until  these 
conditions  have  been  arranged,  and  a  full  working- 
test  carried  out,  w^e  cannot  claim  to  have  exhausted 
the  possibilities  of  improved  equipment  and  are  ignor- 
ing what,  in  the  w-riter's  belief,  is  the  only  means  avail- 
able to  counteract  the  drain  the  industry-  is  at  present 
suffering  on  account  of  high  wage  costs. 


ENGLISH  ELECTRIC   COMPANY  TO  C<HlIE  TO 
TORONTO. 

The  English  Electric  Company  is  announced  by  of- 
ficial cables  from  England  to  have  decided  to  open  a 
plant  and  offices  in  Toronto.  Gordon  C.  Perry,  Pre- 
sident of  the  National  Iron  Corporation,  has  been 
named  as  Chairman  of  the  Canadian  board  of  the  Com- 
pany. 

English  Electric  is  a  merger  of  only  two  years  ex- 
istence of  seven  large  British  manufacturers,  namely, 
John  Brown  &  Compa?iy,  Harland  &  Wolfe,  Dick  Kerr 
&  Co.,  Coventry  Oi'dnanee  Works,  United  Electric  Car 
Co.,  Willans  &  Robinson,  Phoenix  Dynamo  Mfg.  Co., 
Siemens  Bros.  &  Co.,  and  Siemens  Bros.  Dj'^namo 
Works.  The  character  of  the  enterprise  included  in 
this  list  of  well-known  names  makes  the  English  Elec- 
tric a  very  important  enterprise,  and  the  intention  to 
locate  in  Toronto  is  a  matter  of  first  class  importance. 
Evidently  there  are  others,  besides  the  far-seeing  man- 
agement of  the  Canadian  General  Electric  Company  that 
realize  how  great  is  the  future  of  the  electrical  indus- 
try in  Canada. 


THE  PLATE  MILL  AT  SYDNEY,  N.S. 

The  rolling  of  i)lalcs  at  the  Dominioii  Iron  &  Steel 
Company's  mill  has  been  discontinued,  and  the  staff 
has  to  some  extent  been  dispersed,  as.no  immediate 
business  is  in  sight. 

The  contract  between  the  Canadian  Government 
and  the  Company  has  been  cancelled  by  the  Govern- 
UKMit,  ami  aeording  to  a  statement  made  by  the  ]\Iini- 
ster  of  Marine  in  the  House  at  Ottawa,  the  compensa- 
tion, due  to  the  Dominion  Company  for  cancellation 
will  be  asscs.sed  by  the  Exchequer  Court. 
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THE  LATE  MR.  C.  E.  DUNCAN. 

(From  "The  Algoman",  Sanlt  Ste.  Marie). 

  "  The  elements 

so  mixed  in  him,  that  nature  might  stand  up 
and  Say,  to  all  the  world:  'This  was  a  man'." 

The  wortl.s  of  Sliakospeare  might  fittingly  be  used 
as  an  epitapji  over  the  tomb  of  our  friend  and  co- 
worker, (.'harles  E.  Duneau,  late  General  Superintend- 
ent, who,  on  the  26th  ult.,  tore  asunder  the  impenetra- 
ble veil  separating  us  from  the  Great  Beyond  and  pass- 
ed-out,  America's  greatest  practical  Steelman. 

Yes,  Cliarlie  Duncan  was  a  man — a  big  man,  l)ig  in 
mind,  big  in  conception,  big  in  viewpoint,  —  big  in 
vision,  big  physically,  big  no  matter  how  you  looked  at 
him.  lie  was  bigger  even  that  the  job  he  held — and 
the  writer  ventures  the  view  that  that's  one  of  the  big- 
gest .jobs,  if  not  the  biggest,  in  the  whole  Algoma  Steel 
Corporation,  just  at  the  present  juncture.  For,  with 
the  world  money  marts  gone  blooey,  markets  tottering, 
changing,  selling  7)rices  tol)Ogganing  from  the  emin- 
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enee  which  was  the  low  point  of  yesterday,  to  a  new 
cellar  position  which,  in  turn,  was  to  be  the  eminence 
of  the  morrow;  with  the  ])rice  of  raw  products  eon- 
k?&htly  soaring ;  with  the  steel  world  in  a  paroxysm 
if?.^lttj^"^6  recover  from  its  war  time  carouse — his  was 
t>lt"eii««kii'6f 'Hll  others,  to  hold  fn-m  grip  at  the  helm  of 
affairs  hereabouts;  his  was  the  task  to  make  the  local 
^{mrtt<W*(^dltrtst  lit^Self  so  as  to  fit  in  somewhat  with 
tll'i 'c'h'ahj^^J5ii'.\i-oliM'c'l'tfrtttditions  in  the  industry;  his  vhe 
tHsU/'t6'iihr£/^v'4i'fi'hi'^'P«{it!'?i:o  out  into  the  mills,  study 
n*iiWtWy'  fef'(^y  'iYfiSfey 'oF''c<t^(W{i'tlion--and  get  out  pro- 
du^tilrtll  dU'  al"^o.s4'  'bM^<^' *wlli^h"\\^6hld  be  calculated, 
somewhat,  to  ii^m 'the'yV^l'V^llnivgfiing  sit'Uation.  Higher 


executives  might  figure  out,  in  a  general  way,  what 
was  required;  they  might  generalize  as  to  how  this 
was  to  be  done  in  the  works;  but,  when  it  came  to  the 
actual  doing  of  it,  or  deciding  how,  specifically,  it  was 
to  be  done;  how  to  whip  the  various  department  heads 
into  line,  and  how  to  co-ordinate  their  divers  activities 
and  operations  to  the  general  advantage — it  was  dis- 
tinctly up  to  Charlie  Duncan.  It  was  a  big  job,  we 
said ;  but  Charlie  was  bigger  than  the  job.  lie  was  the 
master  millman — the  master  superintendent.  That's 
why  he  was  brought  to  Algoma,  at  a  crucial  time  in 
the  history  of  the  works. 

•  •  • 

Imbued  with  that  courage,  which  ever  ari.ses  from 
a  sense  of  duty,  a  sense  of  the  importance  of  the  task 
to  be  done,  Charlie  Duncan  braved  everything,  in  its 
performance — braved  even  the  ill-Avill,  even  at  times 
the  revilements  of  a  few  of  the  more  short-sighted,  who 
could  not,  by  any  stretch  of  the  imagination,  realize 
the  stupendous  character  of  the  task  which  had  been 
saddled  upon  him.  True,  in  his  private  and  personal 
life,  these  latter  hurt  him,  cut  him  to  the  heart — for 
he  was  a  tender-hearted  man,  a  sensitive  man,  despite 
his  ruggedness.  But,  being  a  big  man.  a  man  of  big 
vision,  of  wide  vision,  he,  like  everj-  big  man  and  man 
of  big  vision,  had  to  forget  self,  to  sacrifice  his  own 
feelings  on  the  altar  of  his  job,  confident  in  the  thought 
tlmt  he  was  right,  that  what  he  was  doing  Avas  right 
and  that  the  more  farsighted  would  know  that,  if  the 
Avorks  Avere  kept  running  and  the  men  had  the  where- 
Avithal  to  keep  themselves  and  their  families  together, 
it  Avas  due  to  his  Avork.  And  results  have  shown  that, 
thanks  largely  to  his  efforts,  Algoma  Steelmen,  thus 
far,  have  Aveathered  the  storm  better  than  many  others 
in  this  industry,  all  over  the  continent. 

•  •  « 

To  many,  Charlie  Duncan  A\as  a  formidable  man,  a 
man  hard  to  meet,  hard  to  talk  to;  they  feared  him. 
Hut  humanity  being  the  peculiar  characteristic  of  all 
great  men,  he  Avas  an  eminently  human  felloAv — in  fact, 
a  great  big  boy,  in  heart.  True,  he  Avas  gruff  and 
abrupt,  at  times;  his  Avas  a  rapier  tongue  in  repartee: 
he  AA'as  a  great  judge  of  human  nature  and  a  great 
manager  of  men;  he  kncAv  the  steel  game  from  top  to 
bottom;  he  detested  subterfuge  and  camouflage;  it 
AAas  useless  to  try  to  resort  to  such  Avith  him.  They 
Avould'nt  pass  muster.  He  kncAv  all  the  tricks.  The  only 
Avay  to  corral  his  interest  and  good  Avill.  Avas  to  go 
absolutely  straight  Avith  him.  Then  Le  became  your 
backer  and  friend  and  champion  against  all  comers. 

He  dearly  loA'cd  a  fight,  even  for  the  fight's  sake 
or  to  try  out  the  mettle  of  a  subonliiuUe  and  he  aa-cII 
uigh  despised  any  one  Avho  feared  him.  He  told  the 
Avriter  an  incident  illustrative  of  this,  some  Aveeks  be- 
fore he  died.  He  said  that,  once,  he  had  had  occasion 
to  give  a  department  head  a  "raking  oA-er  the  coals" 
about  something.  Tlliis  latter  felt  very  badly  oA-er  it 
and  came  to  his  office  almost  in  tears,  to  explain  the 
matter.  "Do  you  knoAv,''  he  proceeded,  telling  of  it, 
."I'd  have  thought  ten  times  more  of  that  chap,  if  he 
had  burst  open  my  office  door,  throAAu  his  hat  oji  tJie 
floor,  jumped  across  my  table  and  bearded  me.  saying, 

— 'See  here.  Duncan,  d  you,  Avhat  do  you  mean  by 

jacking  me  up  tliis  Avay.'"''  Again,  AA-heu  our  present 
General  Manager,  Jimmy  Jones.  Avas  chief  engineer, 
some  years  ago.  he  and  Charlie  Avould  "count  that  day 
lost,  AA'hose  loAV  descending  sun"  had  not  AAitnessed  a 
genuine  set-to  betAveen  them.    In  fact,  many  a  tinu\ 
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Charlie  tlircatened  to  run  .liiiimy  "off  the  works,  for 
keeps" — only  to  forget  all  about  it  in  the  next  half 
hour.  The  two  were  always  the  best  of  pals,  largely, 
because  Jinimie  was  never  afraid  of  him  and  Charlie 
knew  it.  Neither  would  take  baek  talk  from  the  other. 
Ilenoe  tliey  admired  eacii  other. 

N()w — to  even  a  more  human  side  of  his  character. 
There  are  not  lacking  those  arouiul  the  works  who  can 
testify  to  the  depth  and  sincerity  of  Charlie's  friend- 
shi]) — a  fi'ieiulshi])  whieh  stood  by  them  in  time  of 
need.  It  is  necessary  to  go  only  as  far  baek  as  the  Jan- 
uary shut-down  to  get  examples  of  his  unobtrusive 
openhaiidedness  towards  many  a  needy  workman  and 
his  family.  Scores  called  at  his  home  on  east  Q\ieeii 
street  and  none  went  away  ompty-handed.  Whether 
it  wa.s  with  a  gift  i>[  I'dndst  u  ITs,  an  oi'dcr  on  Mio  grocer 
or  butcher  or  the  assurance  of  employtnent,  all  who 
applied  and  whose  storv  rang  ti-ue,  were  afforded  re- 
lief. 

Mr.  Duncan's  death  was  not  entirely  unexpected, 
but  it  nevertheless  came  as  a  shock  to  the  wide  circle 
of  per.sonal  aiul  business  friends  and  acquaintances 
who  held  him  in  the  highest  esteem. 

He  became  ill  on  Saturday,  the  19th  and  it  became 
necessary  to  perform  an  operation  which  took  place  in 
the  General  Ilospital  on  the  following  Monday  even- 
ing, the  21st.  lie  was  operated  on  by  Dr.  J.  R.  McRae 
and  Dr.  S.  B.  Casselman,  while  Dr.  A.  S.  McCaig  and 
Dr.  J.  R.  ^IcLean  were  also  in  attendance. 

Ml-.  Duncan's  condition  at  the  time  the  operation 
was  performed  was,  however,  beyond  medical  science 
to  relieve  and  he  fought  a  losing  battle  against  death. 
He  rallied  Tuesday  morning,  but  suffered  a  relapse 
and  the  eiul  came  at  12.50  a.m.  on  Saturda.y,  the  26th. 

yir.  Duncan  was  forty-eight  years  of  age.  He  was 
an  American  citizen,  horn  in  Chattanooga,  Tennessee, 
but  he  lived  in  Johnstown,  Pa.,  most  of  his  life,  where 
he  began  to  make  steel  as  soon  as  he  was  old  enough 
to  work.  He  started  in  the  Homestead  works  of  the 
Carnegie  Steel  Corporation,  following  in  the  same 
Itusiness  as  his  father,  and  working  in  every  depart- 
ment of  the  steel  and  iron  business  until  he  rose  to  be 
recognized  as  one  of  the  best  steel  men  in  the  country. 
At  one  time  in  his  career,  he  was  assistant  general 
superintendent  of  the  Bethlehem  Steel  Corporation, 
where  he  was  personally  esteemed  by  Mr.  Charles 
Schwat)  the  president  of  the  company.  Mr.  Duncan 
knew  the  practical  side  of  steel  making,  as  few  men 
do.  He  commenced  his  work  with  the  Algoma  Steel 
Corporation  in  1!)09  and  was  general  superintendent 
here  until  1915,  when  he  went  to  Donner  Steel  Com- 
pany of  Buffalo,  N.Y.,  and  thence  to  the  Pacific  Coast 
Steel  Company  of  San  Francisco  where  he  was  in  the 
service  of  the  United  States  government,  which  had 
taken  over  the  plant.  In  April  of  1920,  when  the  late 
David  Kyle  died,  and  J.  D.  Jones,  who  at  the  time  was 
general  superintendent,  was  made  general  manager. 
Mr.  Duncan  was  recalled  and  was  engaged  as  general 
superintendent  up  to  the  time  of  his  <leath. 

The  wide  circle  of  friends  who  keenly  regret  Mr. 
Duiiean's  loss,  regarded  him  as  a  nuin  of  unusual  capab- 
ilities. He  was  l)road  visioned  and  jiossessed  an  almost 
UMcainiy  knowledge  of  steel,  being  able  for  example, 
to  toll  at  a  glance  the  anal.vsis  of  the  steel.  He  was  a 
man  who  eoiild  mix  on  intimate  terms  with  the  most 
prominent  executives  in  the  business  aiul  the  ordinary 
Workers  in  the  mill. 

He  was  a  well  proportioned  man.  physically  ami 
mentally,  and  reL'arded  with  respect  b.v  every  one  who 


made  his  acquaintance.  The  officials  of  the  Algoma 
Steel  Corporation,  especially,  I'egret  his  decease,  as  he 
was  an  invaluable  member  of  the  executive  Staff. 

He  is  survived  by  his  wife,  a  son,  Ellis,  of  Johnstown, 
Pa.,  his  mother,  tAvo  sisters  and  a  brother,  the  four 
latter  also  of  Johnstown.  His  father,  J.  M.  Duncan, 
predeceased  him  by  only  three  weeks. 

Funeral  arrangements  were  in  the  hands  of  the  offi- 
cials of  the  plant.  Bui'ial  took  place  in  Johnstown, 
whither  the  l)ody,  accompanied  by  officials  of  the 
Corporation,  was  shipped. 


ANOTHER   EXCELLENT  SHOWING   BY  STEEL 
COMPANY  OF  CANADA. 

"Iron  &  Steel  of  Canada"  took  occasion  to  comment, 
wheii  the  Steel  Company  of  Canada  Issued  its  report 
for  1919,  on  the  evident  comi)etency  of  the  manage- 
ment of  tlie  (.'ompany,  judged  from  tlie^  nature  of  the 
191J)  report  considered  in  the  light  of  the  adverse  con- 
ditions of  that  year.  The  report  for  1920,  showing 
earnings  of  11.7  per  cent  on  the  common  .stock,  must 
be  considered  as  most  satisfactory,  seeing  that  the  de- 
pression in  the  steel  business  had  .set  in  by  the  middle 
of  the  year.  Figures  for  the  year  1920  compare  with 
two  previous  \-ears  as  follows: 

1920        1919  1918 

Gross  Profits   3,924,041  4,000,940  5,36.7,120 

Balance  after  deduction 
of  depreciation,  sinking 
fuiuls,  bond  interest,  and 

preferred  dividends   .  .     1,400,663  1,927,430  1,957,017 
Common    stock  divi- 
dends   805,000     805,000  690,000 


Surplus   595,663  1,122,430  1,285,017 

Balance  at  P.  &  L.    .  .  .$8,740,965  8,195,302  7,322,872 

The  deductions  from  the  gross  figures  of  1920  in- 
cluded $652,255  intended  to  cover  excess  costs  of  con- 
struction occasioned  b.v  the  abnormal  prices  of  1920. 
The  amount  standing  to  credit  of  Profit  &  Loss  at  the 
end  of  the  year,  namely  $8,740,965,  is  equivalent  to 
48  per  cent  of  the  combined  total  of  the  Company's 
preferred  and  common  stock  issues. 

The  financial  position  of  the  Company  is  verj-  liquid, 
quick  assets,  including  $1,670,000  of  cash  and  call 
loans,  standing  at  $10,700,000  approximately 

In  regard  to  appraisal  of  inventories,  and  the  con- 
ditions of  1920,  the  president.  i\fr.  Hobson,  stated  in 
his  report : 

Inventories. 

"Inventory  prices  in  all  classes  of  manufacturing 
concerns  this  .vear  are  of  serious  import  and.  con.se- 
(|uently,  great  care  was  taken  in  valuing  our  inven- 
tory, and  the  figures  which  we  have  shown  on  the 
statement  we  believe  to  be  fair  and  projier.  Realizing 
price  declines  were  in  prospect,  we  aimed  during  the 
latter  half  of  the  year  to  keep  the  inventory  down  as 
low  a.s  possible  and,  as  business  was  quite  active  in 
most  lines  almost  to  the  close  of  the  .vear,  we  were 
able  to  bring  our  inventory,  as  at  December  31,  below 
that  of  last  year. " 

Conditions  During  1920. 

"While  the  results  of  the  year,  we  believe,  Avill  be 
considered  very  satisfactory,  it  is  only  right  to  point 
out  that  the.v  were  achieved  under  many  adverse  con- 
ditions. 

"Increased  freight  rates  were  imposed  both  in  Can- 
ada aiul  the  Tlnited  States  ami  the  average  rates  wo 
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now  have  to  pay  are  fully  100  per  cent,  higher  than 
they  were  before  March,  1918.  Labor  conditions  were 
not  as  satisfactory  as  they  should  have  been,  consider- 
ing the  high  rates  of  wages  that  we  were  paying.  The 
rates  of  exchange  paid  on  coal,  ore,  etc.,  purchased  in 
the  United  States,  wore  high  during  the  year. 

Fuel  Supply  Serious  Handicap. 
"Our  most  serious  trouble  was  the  matter  of  fuel 
supply.  Tlie  wliolo  continent  was  affected.  The 
shortage  was  so  great  that  we,  like  all  other  steel  pro- 
ducers, could  not  get  anything  like  our  full  require- 
ments. The  shortage  was  due  almost  entirely  to  the 
car  supply.  We  had  our  own  mine  to  draw  from  and 
had  early  in  the  year  placed  contracts  with  other  com- 
panies, but  notwithstanding  these  precautions,  we  were 
forced  to  buy  spot  coal  at  high  prices.  Even  after 
using  our  best  endeavors,  we  were  able  to  secure  only 
sufficient  coking  coal  to  keep  one  of  our  blast  furnaces 
in  full  operation  throughout  the  year.  With  the  ex- 
ception of  our  blast  furnaces,  all  the  other  plants  were 
kept  fully  occupied. 

-"Against  these  adverse  conditions  we  had  a  large 
demand  for  our  goods  at  profitable  prices.  In  Octo- 
ber, however,  new  business  began  to  fall  off,  but  our 
booked  orders  enabled  us  to  run  full  until  about  the 
middle  of  December,  Avhen  we  ^ound  it  necessary  to 
begin  to  reduce  operations  very  materially.  At  the 
time  of  writing  this  report,  steel  business  everywhere 
is  much  below  normal." 


BOVING  HYDRAULIC  &  ENGINEERING  CO. 

Contract  has  been  awarded  by  the  Hydro-electric 
Power  Commission  of  Ontario  to  the  Boving  Hydraulic 
&  Engineering  Co.,  Ltd.,  of  Lindsay,  Ont.,  for  two 
5,000  h.p.  vertical  shaft,  single-runner,  hydraulic  tur- 
bines for  the  Ranney  Falls  development  on  the  Trent 
Canal  near  Campbellford,  Ont. 


SPRING    MEETING    OF    THE  AMERICAN 
ELECTRO-CHEMICAL   SOCIETY  AT 
ATLANTIC  CITY. 

The  forthcoming  meeting  of  the  American  Electro- 
chemical Society,  to  be  held  at  Atlantic  City,  April 
21-23,  promises  to  be  one  of  unusual  interest.  One 
feature  of  the  technical  progress  will  be  a  Symposium 
on  Corrosion.  The  fact  that  the  corrosion  problem  is 
receiving  wide  consideration  is  manifested  by  the  nu- 
merous papers  contributed  to  this  Symposium.  That 
iron  rusts  has  been  common  knowledge  for  centuries, 
and  many  of  the  factors  which  control  its  rate  of  cor- 
rosion have  been  understood  for  some  20  years*  never- 
theless, rust-eaten  iron  and  steel  work  is  an  all  too 
common  sight — all  because  more  iron  and  steel  can  bo 
obtained  to  replace  that  corroded.  The  situation  is  not 
an  excusable  one  since  the  cost  of  replacing  steel  work 
is  often  far  in  advance  of  the  cost  of  the  material  itself. 
Some  t,\T)es  of  non-ferrous  corrosion  will  also  be 
brought  up  for  discussion  and  tho  arrangements  for 
the  program  necessitated  extending  the  Symposium 
over  nearly  two  morning  sessions.  This  Symposium 
should  throw  some  neAV  light  on  this  all-important 
l)robIem  as  well  as  brighten  the  future  out-look  for 
anti-corrosion. 

Tho  oori'osiou  Symposium  will  be  succeeded  by  tho 
presentation  and  discussion  of  papers  on  experiments 
and  more  recent  developments  alone  oloctroohomioal 
and  electromotallurgical  lines. 


OUR  UNDEVELOPED  IRON  ORES. 

By  J.  J.  O'CONNOR,  Port  Arthur. 

Out  there  in  the  wilderness  of  Northern  Minnesota, 
on  the  eastern  Mesabi  iron  range,  hi.story  is  being 
made  that  will  have  its  reflection  for  generations  to 
come  in  the  storj-  and  romance  of  iron  ore  on  this  con- 
tinent. This  history,  and  the  practice  that  makes  it, 
should  excite  the  keenest  interest  on  the  part  of  Can- 
adians, as  it  makes  po.ssible  the  practical  utilization 
of  low-grade  iron  formation,  having  an  iron  con- 
tent between  20  and  -^0%,  of  which  Canada  has  an 
abundance,  averaging  much  higher  in  iron,  and  very 
similar  in  stracture,  which  may  be  readily  put  to  the 
same  practical  use. 

Minnesota  has  a  wealth  of  high-grade,  cheaply  mined 
iron  ores,  that  are  in  such  active  demand  as  to  tax  the 
capacity  of  production  on  the  various  ranges  of  the 
State,  for  many  years  to  come.  This  State  is  also  the 
possessor  of  an  enormous  reserve  of  low-grade  ores, 
running  into  a  tonnage  almost  beyond  computation, 
or,  at  least,  to  figures  that  are  beyond  the  comprehen- 
sion of  the  average  mind.  Until  recent  years,  these 
ores  were  considered  to  have  no  merchantable  value 
whatever.  Now  they  are  classed  as  the  most  valuable 
potential  asset  of  the  State,  the  utilization  of  which, 
will  enable  Minnesota  to  retain  for  generations  the 
premier  position  she  has  won  as  the  greatest  producer 
of  iron  ore,  on  this,  or  any  other  continent. 

The  group  of  courageous  and  experienced  iron-ore 
operators  who,  by  scientific  research  and  experiment, 
together  with  a  large  expenditure  of  money,  have 
shown  the  way  to  make  billions  of  tons  of  presently 
valueless  iron  formation,  into  a  highly  desirable  and 
vahiable  commercial  product,  have  conferred  inealcu- 
able  benefits  on  industry,  and  have  built  for  them- 
selves an  enduring  monument  in  the  iron-ore  world. 

Undaunted  by  the  fact  that  they  were  along.side 
high-grade  open  pit-mines,  tjjat  are  operated  at  a  min- 
imum of  cost  for  mining  the  ores  they  produce,  these 
men  set  about  the  erection  of  a  "pilot  plant"  at  Du- 
luth,  Minn,  and  after  two  years  of  experimenting  -in 
tlio  application  of  modern  scientific  methods,  and  the 
expenditure  of  $780,000,  they  have  succeeded  in  pro- 
ducing from  these  low-grade  ores  a  product  that  has 
met  all  the  requirements  of  the  most  exacting  furnace 
practice,  and  that  can  be  put  on  the  market  in  open 
competition  with  any  of  its  rivals,  at  a  cost  that  amply 
warrants  the  undertaking  they  are  now  engaged  in 
at  Babbitt,  ^linn.  in  the  erection  of  a  huge  concentra- 
tion ])lant.  The  first  unit  of  this  plant  will  cost  $3.- 
000,000,  and  will  be  in  operation  by  June  the  15th  next. 
This  unit  is  approximately  2500  feet  long,  by  66  feet 
wide,  constructed  of  steel  and  concrete,  on  a  general 
plan  that  calls  for  22  similar  units,  when  this  plant  is 
finally  complotod. 

In  addition  to  the  concentrating  plant,  this  enter- 
prise includes  the  building  up  of  a  modern  town, 
equipped  with  every  facility  for  the  accomodation  of 
its  officers  and,  an  army  of  workmen,  together  with 
their  families,  including  a  school  and  full.v  equipped 
recreation  requirements,  and  the  construction  .of  seve- 
ral miles  of  railway  for  trackage  purposes. (See  page 
35  of  ^Nlarch  issue  for  full  account  of  this  plantl. 

All  of  this  is  being  carried  out,  practically  within 
sight  of  the  Canadian  border,  where  uncounted  mil- 
lions of  tons  of  similar  ores  are  lying  unused  and  un- 
touched, for  want  of  proper  efforts  being  made  to  re- 
medy this  condition  of  stagnation.  There  are  no 
doubts  in  the  minds  of  men  familiar  with  the  concen- 
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tration  of  magnetites,  that  if  sustained  efforts  of  like 
kind,  were  put  in  operation  on  the  Canadian  side  of 
the  border,  like  results  would  follow,  and  all  of  the 
known  large  deposits  contiguous  to  the  Canadian  Na- 
tional Railway,  would  be  converted  into  hives  of  in- 
dustry, that  would  go  a  long  way  toward  solving 
Canada's  railway  problem,  and  assure  her  industrial 
independence. 

In  order  that  this  may  be  brought  about,  it  is  neces- 
sary that  a  demonstration  plant  be  put  in  operation 
at  some  suitable  point,  and  the  commercial  feasibility 
of  the  process  thoroughly  demonstrated.  If  this  were 
done,  it  is  confidently  believed  there  would  be  no  dif- 
ficulty in  raising  the  necessary  capital  to  carry  out  the 
enterprise  on  a  sufficiently  large  scale  to  ensure  its 
complete  success.  Any  such  undertaking  must  be 
based  on  the  handling  of  very  large  tonnages.  The 
plant  must  be  equipped  with  heavy  machinery,  capable 
of  .standing  the  punishment  of  heavy  and  sustained 
loads  for  extended  periods,  therefore,  it  will  require 
the  investment  of  large  capital  to  ensure  adequate  suc- 
eesis,  by  furnishing  a  i>rod\ict  at  an  economic  cost,  that 
will  enable  it  to  compete  in  the  open  market  with  the 
high-grade  ores  of  the  United  States  mines. 

To  enable  this  capital  to  be  secured,  the  Federal 
government  should  undertake  this  preliminary  demon- 
stration work.  The  cost  of  such  a  demonstration  would 
be  small  compared  with  the  immediate  benefits  it 
would  confer  on  the  whole  of  Canada.  The  successful 
conclusion  of  such  an  experiment  would  seem  to  be 
guaranteed,  in  face  of  the  results  that  have  been  ob- 
tained in  Minnesota,  on  ores  of  a  lower  iron-content 
than  our  own.  "With  these  results  in  view,  it  does  not 
seem  possible  that  Canada's  public  men  will  sit  down 
on  the  enormous  ore  deposits  we  possess,  and  do  noth- 
ing, while  we  continue  to  import  95%  of  our  ore  re- 
(piirements,  while  similar  ores  are  being  proftably  used 
by  our  next  door  neighbours. 

If  the  recent  discussion  in  the  House  of  Commons, 
on  "natural  resources,"  that  took  up  the  time  of  the 
sittings  of  a  whole  day,  and  resulted  in — nothing,  had 
brought  forth  a  single  practical  policy,  or  the  sugges- 
tion of  one,  for  the  economic  use  of  our  low-grade  ores, 
it  would  have  had  an  encouraging  effect.  This  dis- 
cussion cost  the  country  more  money,  in  the  time  spent 
by  the  House,  than  would  be  the  cost  of  a  competent 
committee  of  its  members,  to  proceed  to  Minnesota 
and  investigate  for  themselves  what  is  being  there, 
and  what  may  be  readily  repeated  on  the  Canadian 
side  of  tlie  border. 

Viewed  from  whatever  standpoint,  the  outstanding 
importance  of  this  question  of  the  utilization  of  our 
low-grade  iron  ores,  is  .second  to  none  in  Canada's  wel- 
fare, and  pressing  financial  needs  of  the  present  time. 
The  benefits  that  would  flow  from  the  ui>l)uilding  of 
a  great  iron  and  steel  industry  in  Canada,  have  been 
so  often  stressed  by  both  Avriters  and  speakers,  that, 
that  phase  of  the  question  requires  no  further  com- 
ment. What  is  wanted  now,  is  action,  continuous  and 
intelligent  action,  until  the  goal  of  accomplishment  is 
readied,  that  will  place  Canada  in  an  independent  in- 
dustrial position. 

Before  the  present  session  of  Parliament  is  proro- 
gued, a  sum  should  be  placed  in  the  estimates  suffici- 
ent to  carry  out  the  necessary  experimental  demon- 
stration. In  the  face  of  a  dying  industry,  it  is  the 
plain  duty  of  Parliament  to  do  so. 


BRITISH  EMPIRE  STEEL  CORPORATION,  LTD. 

A  circular,  identical  in  wording,  lias  been  issued  to 
the  shareholders  of  the  Dominion  Steel  Corporation, 
Ltd.,  the  Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  and  the 
Halifax  Shipyards,  Ltd.,  signed  respectively  and  singly 
by  the  president  of  each  company  named,  setting  forth 
the  terms  of  a  consolidation  of  the  finances  and  opera- 
tions of  the  three  enterprises  and  their  subsidiai-ies, 
which  the  directorate  of  each  company  specifically  re- 
commends for  approval  and  ratification  of  the  share- 
holders. 

Enclosed  with  the  explanatory  circular  is  a  Balance 
Sheet  consolidating  the  assets  and  liabilities  of  the 
three  constituent  enterprises  as  at  December  31st,  1919. 
The  result  of  the  operations  of  1920  are  therefore  not 
shown  in  this  balance  sheet,  but  the  report  of  the  Nova 
Scotia  Steel  &  Coal  Company  for  1920  has  already  been 
issued,  and  its  satisfactory  character — in  view  of  con- 
ditions during  1920 — is  generally  admitted.  The  cir- 
cular contains  an  assurance  that  the  operations  of  the 
Dominion  Steel  Corporation  resulted  during  ]920  in 
satisfactory  earnings  also,  but  as  the  fiscal  year  of  this 
company  does  not  close  until  31st  March,  it  was  not 
considered  practicable  to  project  a  balance  sheet  as  at 
the  end  of  the  calendar  year  1920  for  the  combined 
companies. 

The  basis  of  share  exchange  and  capitalization  has 
been  widely  published  in  the  press,  and  it  is  not  there- 
fore necessary  to  include  these  details  in  this  summary. 
There  are,  however,  certain  statements  regarding  the 
technical  reasons  for  consolidation,  that  are  quoted 
from  the  circular,  as  under: 

"In  June  of  last  year  you  approved  of  an  agreement 
under  which  the  common  shares  of  your  company 
were  to  be  exchanged  for  shares  in  British  Empire 
Steel  Corporation,  Limited,  organized  under  the  laws 
of  the  Province  of  Nova  Scotia,  with  an  authorized 
capital  of  $500,000,000. 

OAving  to  circumstances  which  have  since  arise,  the 
directors  of  your  Company  have  considered  it  inad- 
visable in  your  interests  to  have  that  agreement  car- 
ried into  effect,  and  the  British  Empire  Steel  Corpor- 
ation, Limited,  has  agreed  to  a  new  arrangement  in 
accordance  with  the  terms  of  agreements,  copies  of 
Avhich  are  enclosed  herewith. 

Your  Directors  are  strongly  convinced  of  the  de- 
sirability of  attaining  the  primary  object  of  the  orig- 
inal proposal,  namely,  the  consolidation  of  the  oper- 
ations of  your  Company  with  those  of  the  Nova 
Scotia  Steel  &  Coal  Company,  Limited,  and  a  new 
proposal  having  this  principal  end  in  view  is  now 
submitted  to  you  involving  the  acquisition  of  shares 
of  the  following  companies  onlv: 

Do  Tiiinioii  Steel  Corporation,  Limited,  and  its 
subsidiaries.  Dominion  Iron  &  Steel  Company,  Lim- 
ited, and  Dominion  Coal  Company,  Limited. 

Nova  Scotia  Steel  &  Coal  Company,  Limited,  and 
its  subsidiary,  the  Eastern  Cai*  Company,  Limited. 
Halifax  Shipyards,  Limited, 
nn  tlic  basis  herein  set  forth. 

Your  Directors  consider  the  advantages  of  an  al- 
liance between  the  two  senior  and  principal  com- 
|)anies  are  so  well  known  and  appreciated  that  it  is 
unncces,«?aiy  to  present  them  forninlly  to  the  share- 
holders in  this  cii'cular. 

The  inclusion  of  the  Halifax  Shipyards,  Limited, 
another  Nova  Scotia  enterprise,  would  appear  to  be 
a  logical  outcome  of  its  situation  on  the  Eastern  At- 
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SS.  "Canadian  Cruiser"  Iviyyins  Keel  in  OctoVjer,  1!)20. 
Halifax  Shipyards. 


laiitic  seaboard,  and  will  provide  an  important  outlet 
for  the  pi'oducts  of  the  Dominion  Cor])oration  and 
the  Scotia  Compan.y.  Halifax  is  admirably  situated 
as  a  relief  port  for  vessels  which  become  disabled 
on  the  North  Atlantic.  During  the  last  two  years, 
the  Company's  slipways  at  Dartmouth  hauled  out 
895  vessels  of  all  classes,  and  repairs  were  executed 
on  294  sliips  at  Halifax  Graving  Docks.  At  present 
two  l(),r)00-ton  vessels  are  in  course  of  construction. 
Extensive  economies  in  the  operation  of  all  plants 
should  be  effected  under  oiu'  gencr;)!  injinafjeinent 
aiul  control. 


SS.  "Can.nli.iii  Ci  uii-ci     at  end  ol  ilai  cli,    i'.iZi.  L.auiich 
expected  in  June.  I!t21. 


The  British  Empire  Steel  Corjioration,  Limited, 
lias  entered  into  covenants  with  the  Dominion  and 
Scotia  Companies  that  it  has  no  outstanding  liabili- 
ties other  than  the  expenses  incurred  in  its  organiza- 
tion and  promotion,  that  it  has  no  contracts  or  obli- 
gations outstanding  other  than  tho.se  arising  out  of 
contracts  or  agreements  for  the  exchange  of  shares 
with  the  three  constituent  companies,  and  that  until 
it  has  acquired  the  common  shares  of  the  Dominion 
;ind  Scotia  Companies  and  H.")  per  cent  of  the  issued 
common  shares  of  Halifax  Shi[)yards.  Limited,  and 
until  its  permanent  board  is  appointed,  it  will  not 
i.ssue  any  of  its  capital  stock  other  than  may  be  nece.s- 
sary  to  effect  the  exchanges  above  referred  to,  and 
that  it  will  not  create  any  liabilities  except  siich  a.s 
may  be  reasonably  incurred  in  completing  its  organ- 
ization and  the  acquisition  of  the  said  shares. 

Tlic  majority  of  the  permanent  Board  of  the  Bri- 
tish ICnipiro  Steel  Corporation  will  be  composed  ot 
members  of  the  present  Boards  of  the  Dominion  and 
Scotia  Companies. 

Mr.  R.  M.  "Wolvin,  President  and  Director  of  and 
a  .shareholder  in  the  Dominion  Steel  Corporation, 


! 'rogress    on    "Canadian   Constructor"   at   end    of   March.  1921 
Halifax  Shipyards.    Launch  expected  in  Autumn  of  1921. 


Limited,  is  also  a  shareholder  in  the  Nova  Seotia 
Steel  Steel  &  Coal  Company,  Limited.  Mr.  J.  W. 
Norcross,  Vice-President  and  Director  of  and  a  share- 
holder in  Dominion  Steel  Corporation.  Limited,  is 
also  a  shareholder  in  Halifax  Shipyards.  Limited. 
Mr.  H.  B.  Smith,  a  Director  of  and  a  shareholder  in 
Dominion  Steel  Corporation,  Limiteil.  is  also  the  Pre- 
sident, a  Director  and  a  shareholder  in  Halifax  Shijv 
yards.  Limited.  Mr.  J.  F.  M.  Stewart,  a  Director  and 
shareholder  in  Dominion  Steel  Corporation,  Limited, 
is  also  a  Director  and  a  shareholder  in  Halifax  Ship- 
yanls.  Limited.  Mr.  D.  II.  McDougall.  a  Director  of 
and  a  shareholder  in  Dominion  Steel  Corporation. 
Limited,  is  also  the  President,  a  Director  of  and  a 
shareholder  in  Nova  Scotia  Steel  &  Coal  Company. 
Limited. 

Mr.  W.  D.  Ross,  Vice-President  and  a  Director  of 
the  Scotia  Company,  is  a  shareholder  in  the  Dom- 
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inioii  L'iimjian\ .  and  lloii.  Lome  C.  Web.slei',  a  Direc- 
tor of  the  Scotia  Coinpauy,  is  a  shareholdei-  in  the 
Dominion  Company,  and  Hon.  R.  M.  McGregor,  a 
Director  of  tlie  Scotia  Company,  is  a  sharehohler  in 
TTalifax  Shipyards.  Limited. 

An  agreement  l)etwecn  tliis  Company  ami  tlie 
Bi'itish  Empire  Steel  Corporation,  Limited,  has  l)een 
concluded,  and  a  copy  is  enclosed  herewith.  The 
agreement  cannot  become  effective  until  it  has  heeii 
approved  hy  a  majority  vote  of  the  common  share- 
holders present  in  i)ersoii  or  by  proxy  at  a  special 
meeting  called  lor  its  consideration,  but  upon  sueli 
approval  and  u])on  approval  by  the  shareholders  of 
common  shares  of  the  Nova  Scotia  Steel  &  Coal  Com- 
pany, Limited,  of  a  similar  agreement  between  that 
Company  and  the  British  Em]nre  Steel  Corporation, 
Limited,  for  the  aecpiisition  of  all  the  common  shares 
of  The  Nova  Scotia  Steel  &  Coal  Company,  Limited, 
the  common  .shares  of  both  companies  will,  in  ac- 
cordance with  the  Act  of  the  Legislature  of  Nova 
Scotia.  Chapter  183  of  1920,  become  vested  in  the 
British  Empii'e  Steel  Corporation,  Limited." 
The  .special  meetings  of  shareholders  called  for  ap- 
proval and  ratification  are  called  at  the  head  offices 
of  the  companies  interested  for  April  7th,  and  it  is  pre- 
sumed that  these  meetings  will  be  of  a  purely  formal 
natui'c. 

The  circular,  it  will  be  noticed,  bases  the  desirability 
of  consolidation  upon  the  necessity  to  combine  the  oper- 
ations of  the  Dominion  and  Scotia  companies,  and  re- 
gards the  inclusion  of  the  Halifax  Shipyards  as  being 
a  logical  outcome  of  the  geographical  situation  of  this 
sihipyard  and  the  complementary  character  of  its  steel 
shipbuilding  and  marine  repair- Avork  to  the  ship-plate 
mill  and  forging  e<piipiiient  of  the  two  senior  and  pr'in- 
cipal  companies.  The  emphasis  in  the  recommendation 
of  tlie  directorates  of  these  companies  is  therefore  laid 
u]>on  technical  considerations  and  economies  expected 
to  result  from  undivided  management,  and  in  this  point 
of  view  the  directorates  arc  justified  in  believing  the 
advantages  of  alliance  are  well-known  and  appreciated 
by  the  shareholders  and  the  general  public. 

The  Balance  Sheet  shows  Current  Assets,  made  uji 
of  cash,  call  loans,  government  bonds,  accounts  receiv- 
able and  inventories  of  J|^34,376.000.  against  which  are 
Current  Liabilities  of  $13,675,598.  leaving  working 
capital  of  api)roximately  $20,000,000.  The  financial 
statement  is  certified  by  the  auditors  as  being  prepared 
"after  giving  ■effect  to  certain  appreciations  in  value 
of  "fixed  assets  which  are  supported  by  certificate  of 
the  Canadian  "Appraisal  T'ompany. "  The  fixed  assets, 
including  land,  buildings,  plant  and  machinery,  mining 
properties  ami  equipment,  after  deducting  $20,172,938 
for  dejireeiation  reserves,  are  estimated  at  $130,783,668. 
The  capital  stock  to  be  issued  is  $101,750,000,  to  which 
is  to  be  added  $31,102,475  for  bonds  and  debenture 
.stock  composing  the  funded  debt  of  the  constituent 
companies.  The  surplus  of  assets  over  liabilities  is  esti- 
mated at  $26,310,154. 

A  brief  summary  of  the  properties  of  the  constituent 
companies  may  ])e  atteinpted. 

Coal  Properties. 
The  Dominion  Sted  ( 'or|joration  and  the  Nova  Scotia 
Steel  &  Coal  Comjiany  between  them  will  control  vir- 
tually all  the  coal  areas  in  Nova  Scotia,  as  yet  discov- 
ered, where  large-scale  jiroductioii  of  coal  is  profitably 
pos.sible  in  a  normal  market.  All  the  sea  coal  in  the 
Sydney  Coalfield,  along  the  entire  frontage  of  the  pro- 


ductive ('oal  iMeasiires  from  the  Great  Bras  d'Or  to  the 
outcropping  of  the  lower  seams  between  Morien  and 
Mira  Bays  will  be  controlled  by  a  combination  of  the 
two  companies.  The  Dominion  Coal  Company,  through 
its  acquisition  of  the  properties  of  the  North  Atlantic 
Collieries  at  ^lorieii  Bay,  the  Cape  Breton  proper- 
ties of  the  Cumberland  Coal  &  Railway  Company,  and 
the  areas  under  the  Bridgeport  Ba.sin,  has  in  recent 
years  greatly  enlarged  and  notably  consolidated  its 
strategical  position.  By  control  of  the  Springhill  Col- 
lieries in  Cumberland  Co.' by  the  Dominion  Coal  Com- 
])any,  and  viiMual  ownership  by  the  Scotia  Company  of 
the  Acadia  Coal  Company's  areas  in  Pictou  Co.,  added 
to  the  coal  properties  already  owned  by  the  Nova 
Scotia  Steel  &  Coal  Company  in  that  neighboui'hood, 
the  combined  companies  will  achieve  a  position  on  the 
^lainland  equally  as  strong  as  in  Cape  Breton  Island. 

The  combined  companies  will  have  appoximately 
37  collieries,  with  sites  for  an  indeterminate  number  of 
]n-ojected  new  openings,  23  of  the  operating  mines 
being  in  Cape  Breton,  and  14  on  the  Mainland  of  Nova 
Scotia.  The  capacity  of  the  combined  collieries,  Avith 
present  staffs,  is  approximately  5i/i  million  tons  per 
year,  or  93  per  cent  of  the  output  capacity  of  the  whole 
Province  at  this  time.  "With  adequate  working  forces, 
or  to  make  the  statement  more  exact,  with  an  adequate 
number  of  face-workers,  and  the  re-opening  of  some 


"Canadian  Explorer."  constructed  by  Halifax  Shipyards,  taking 
coal  at  Nova  Scotia  Steel  &  Coal  Coy's,  loading  towers 
at  Halifax  Terminals. 

mines  temporarily  closed,  the  existing  mine  openings 
j)roposed  to  be  consolidated  would  have  an  output 
capacity  of  about  6V2  million  tons  annually,  and  the 
companies  could  be  couseiwatively  estimated  to  control 
95  per  cent  of  the  possible  maximum  coal  production 
of  the  Province  under  the  most  favouring  conditions 
of  demand. 

Iron  Ore  Mines  and  Limestone  Quarries. 

Lender  combined  maiiagcMnent  the  entire  iron-ore  de- 
posit of  Wabana  in  its  extreme  land  and  seaward  ex- 
tensions would  be  controlled  by  the  consolidation. 
This  iron-ore  deposit,  which,  under  the  laAvs  of  New- 
foundland, the  companies  own  in  fee  simple  and  not 
under  leases,  is  without  doubt  the  chief  and  most  last- 
ing asset  of  the  merged  companies. 

In  Edwin  C.  Eckel's  recent  work  on  "Coal,  Iron  and 
War  "  he  gives  a  comparative  table  of  the  world's  iron 
ore  reserves  with  estimated  duration  at  present  rates 
of  mining,  from  which  the  relative  standing  of  the 
Wabana  deposit  may  be  gauged.  The  table  referred  to 
is  as  follows  : 
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2 
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At  no  point  in  the  extensive  operations  of  the  Dom- 
inion and  Scotia  Companies  is  eonsolidated  manage- 
ment more  desirable,  or  likely  to  result  in  greater  econ- 
omies and  advances  in  production  than  at  Wabana. 
While  Mr.  Eckel's  mode  of  calculation  gives  Wabana 
the  longest  life  of  anj'  known  iron-ore  deposit,  it  is 
quite  unlikely  that  the  very  modest  yield  of  a  million 
tons  annually,  which  has  been  the  average  annual  out- 
put for  the  past  decade  from  Wabana,  will  remain  for 
long  unimproved  upon. 

At  Port-au-Port,  on  the  West  Coast  of  NewFound- 
land,  the  Dominion  Steel  Company  has  a  limestone  de- 
posit of  gi-eat  depth,  extent  and  purity,  which  assures 
an  adequate  supply  of  fluxes  for  many  years  to  come. 
At  Marble  Mountain,  on  the  Bras  d'Or  Lakes  the  Com- 


pnny  has  another  limestone  deposit  of  smaller  extent 
than  the  one  at  Port-au-Port.  The  Nova  Scotia  Steel 
&  Coal  Co.  has  also  a  limestone  quarry  not  far  distant 
from  North  Sydney,  and  quite  conveniently  situated. 

The  Dominion  Steel  Company  has  extensive  deposits 
of  high-grade  silica  rock  at  Whycocmagh,  Cape  Breton, 
and  has  practically  ready  for  operation  a  plant  at  Syd- 
Tiey  for  making  silica  bricks  for  use  in  the  Steel  Plant. 
Both  Dominion  and  Scotia  also  own  clay  deposits  suit- 
able for  ordinary  brick  Tnanufacture. 

Lumber  Properties. 

The  Nova  Scotia  Steel  and  Coal  Coin|)any,  by  adding 
to  its  already  large  holdings  of  lumber  lands  in  Nova 
Scotia,  the  areas  of  the  Rood  Macgregor  Company  of 
New  Glasgow,  has  become  one  of  the  leading  lumber- 
ing companies  in  the  Province.  The  Dominion  Com- 
pany, by  acquirement  of  the  very  extensive  timber 
lands  of  the  Cumberland  Railway  &  Coal  Co.  in  the 
Springhill  and  Parrsboro  districts  of  Cumberland 
County,  and  by  ownership  of  timber  lands  and  saw- 
mills in  New  Brunswick,  is  also  an  important  holder  of 
timber  properties,  and  consolidation  will  result  in  a 
new  alignment  of  timber  holdings  Iti  Nova  Scotia. 
Steel  Manufacture. 

The  plant  at  Sydney  has  in  recent  years  received 
very  important  rehabilitation  and  additions.  New 
coke-ovens,  new  washplant,  and  the  new  plate-mill  have 
been  described  in  "Iron  &  Steel"  as  having  been  added 
within  the  past  four  years.  In  addition  the  bla.st-fur- 
naccs  have  been  extensively  renewed  aiul  enlarged,  the 
power-plant  has  been  much  enlarged  and  the  plant  gen- 


New  IMtlipMcl  Arrangements  at  Jubilee  Shaft,  Nova  Scotia  Steel  &  Coal  Co.,  Sydney  Mines — now  uiiJer  construction. 
Steel  and  concrete  fireproof  structure  to  handle  2,000  tons  coal  <)^Uy. 


Gcncnil  View  of  the  Plant  of  the  Dominion  iron  A:  att-el  Comi-any  In  Sydnty.    Taken  from  Coke-ovens  with  Blast  Furnaces 

and  Shipping  Piers  in  the  distance. 
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(•rally  .six-akiiifr.  is  in  bettor  condition  than  at  any  time 
since  its  inception.  Some  further  expenditures  on  the 
o|)cn-hearth  plant  and  soaking-pit  equipment  are  need- 
ed, but,  it  is  quite  proper  to  state  that  as  a  producing 
unit  the  Sydney  plant  was  never  in  such  good  shape  as 
it  is  at  this  time. 

The  smaller  plant  of  the  Nova.  Scotia  Steel  Company 
at  Sytlney  Mines  is  also  in  excellent  repair.  The  second 
blast-furnace  is  quite  new,  and  the  first  blast-furnace 
is  being  lield  in  readiness  as  a  spare  whenever  it  should 
beconu'  necessary  to  re-line  the  other  furnace.  The  ad- 
dition of  new  stoves  would  give  Sydney  Mines  two  com- 
])lete  blast-furnace  units,  shoidd  this  policy  ever  be  con- 
sidered necessary.  The  policies  that  combined  opera- 
tion will  make  possible  will  doubtless  have  much  bear- 
ing on  the  future  of  the  plant  at  Sydney  Mines. 

Rolling  and  Finishing  Mills. 

The  mills  at  the  Sydney  Plant  include  a  bloomin^i 
mill,  steel-rail  mill,  plate  mill,  and  a  16-ineh  mill  used 
during  the  war  for  rolling  shrapnel  blanks,  and  now 
rolling  small  pitrails  and  other  small  sections.  There 
is  also  a  rod  and  bar  mill,  a  wire  mill,  and  a  very  large 
and  well  equipped  nail  mill,  with  galvanizing  equip- 
ment aiui  barbed-wire  machines. 

At  New  Glasgow,  the  Scotia  Company  has  equipment 
for  turning  out  the  heaviest  forgings,  and  has  special- 
ized in  marine  work.  There  is  a  small  plate-mill,  and 
the  Company  is  especially  well  equipped  to  make  small 
steel  products,  such  as  small  rails,  fishplates,  and  all 
kinds  of  rail  fastenings,  nuts,  bolts  and  spikes,  angles 
aiul  bar  steel  and  all  varieties  of  machinery,  car,  spring 
and   agricultui'al    implement  steel.     Locomotive  and 


freight-car  axles,  marine  sliaftin^r.  iiidder  stocks  ari*l 
heavy  marine  forgings  also  fortn  a  staple  part  of  the 
New  Glasgow  production. 

The  works  of  the  Eastern  Car  Company,  and  the  ship- 
building yards,  are  logical  outgrowths  of  the  New 
Glasgow  i)lant,  and  are  eomplementary  t.'iereto. 

The  position  of  the  Scotia  Company  at  New  Glasgow 
has  been  much  im{)roved  by  its  acquisition  of  a  control- 
ling interest  in  the  Acadia  Coal  Comf)any,  which  pos- 
sesses a  particularly  well-designed  power-plant  at  Stel- 
larton  from  which  current  is  available  for  the  Trenton 
Works  at  j)itmouth  fuel  costs.  In  this  connection,  it 
ituiy  be  remarked  that  an  electrie  furnace  is  being  in- 
stalled by  the  J.  W.  Cuminings  Co.  at  New  Glasgow, 
and  it  would  not  be  surprising  if  the  Scotia  Company 
were  to  take  advantage  of  its  ability  to  ohtain  moder- 
ately-priced electric  current  from  its  Stellarton  col- 
lieries to  install  an  electric  furnace  for  re-melting  ingot 
ei'()[)pings  and  other  locally  furnished  scrap. 

Halifax  Shipyards. 

The  i)lant  of  this  (Jom])any  has  been  described  in 
"Iron  &  Steel"  and  on  several  occasions  referred  to. 
The  chief  asset  of  this  Company  is  the  site  it  owns  on 
Halifax  Harbour,  a  site  that  could  not  have  heen  ob- 
tained but  for  the  Avidespread  destru(;tion  wrought  by 
the  Halifax  Explosion.  No  matter  whether  steel  ship- 
building survives  in  Canada  or  not,  there  will  always 
be  sufficient  repair  work  at  Halifax  to  keep  a  dry-dock 
and  repair  plant  much  more  than  fully  employed,  and, 
of  course,  Halifax  is  a  growing  maritime  and  naval 
centre.  If  steel  shipbuilding  does  heeome  a  permanent 
industry  in  Canada,  without  first  passing  through  a 
period  of  decline  and  idleness.  Halifax  will  always  be  a 


The  Gravais  Dock.  Halilax  SlupjaiU,  L.til. 
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preferred  port  for  such  work,  and  tlie  Halifax  Ship- 
yards has  the  preferred  site  in  the  Harboxir.  No  one 
who  has  studied  the  progress  of  industrial  nations  can 
fail  to  see  that  someday,  apart  altntretlier  from  i)assin{; 
considerations,  Halifax  must  l)oconu'  a  centre  of  ship- 
building, as  Avell  as  a  repair  port. 

The  Nova  Scotia  Steel  &  Coal  Company's  New  Glas- 
frow  plant  is  only  a  half-day's  railway  journey  from 
ITalii'ax.  and  it  lias  been  the  custom  for  many  years  1o 
o])tain  repair  parts  and  for^infis  from  New  Olasgow, 
at  slun-t  notice,  for  ships  entering  Halifax  i'or  dry-dock- 
ing and  repairs. 

Loading  and  Discharging-  Plants. 

Tlie  Dominion  Coal  Company  has  discharging  towers, 
barges  and  elevator  barges  at  Halifax,  St.  John,  N.B., 
Que])ec  and  Montreal.  The  Scotia  Company  has  un- 
loading towers  at  Halifax,  Quebec  and  Montreal.  The 
Dominion  Company  has  extensive  warehousing  accom- 
modation and  stocking  grounds  in  Montreal.  Both 
companies  are  large  shipowners  and  charterers,  and 
they  have  much  marine  equipment  in  the  shape  of  tugs, 
salvage-pumps  and  equipment,  and  have  staffs  w^ith 
large  experience  in  freighting  business. 

In  addition,  the  Dominion  Company  owns  and  oper- 


ates the  Sydney  3c  Louisburg  Railway  in  Cape  Breton, 
and  the  Springhill  and  Parrsboro  road  of  the  Cumber- 
land Railway  Company,  both  roads  carrying  consider- 
able frciglit  and  passengers  in  addition  to  the  coal  and 
steel  freights  of  the  Company.  Tlie  Nova  Scotia  Steel 
&  Coal  Company  also  operates  a  large  aggregate  track- 
age of  branch  colliery  roads. 

Siiould  tlie  British  Empire  Steel  Corjjoration  now  be- 
come a  reality,  as  it  seems  probable  it  will,  some  ap- 
proximate figures  of  the  extent  of  the  enterprise  may 
1)C  ot  interest. 

Tlie  employees  should  number  about  25,000,  includ- 
ing the  collieries,  iron-ore  mines  and  limestone  (juarries, 
steel  plants,  shipyards,  car-works,  lumbermen,  ship  em- 
ployees, longshoremen,  etc.  Coal  output  should  reach 
six  million  tons  annually,  and  production  of  steel  ingots 
500,000  tons  per  year.  The  reciuirements  of  the  steel 
companies  has  not  hitherto  required  more  than  from 
one  million  to  a  million  and  a  quarter  tons  of  iron-ore, 
but  the  present  capacity  of  the  ore  mines  would  enable 
this  quantity  to  be  greatly  exceeded  if  export  business 
could  be  secured  to  enable  the  mines  to  work  all  the 
year  round,  which  up  to  now,  they  have  only  very  rare- 
ly attempted  to  do. 


IN  THE  DAYS  BKFORE  THE  WAR. 
This  map  w.is  firawn  for  liiclii.tlon  In  n  flescrlptlon  of  the  Dominion  Coal  Company's?  operations,  prepared  b.v  the  Editor  In 
190X     On  the  rlate  selected,  taken  at  ranclom.  the  Dominion  Coal  I'ompan.v's  I'leot  totiillfd  87.noo  ton.«,  Inrludiii);  lO.Ono  ton.';  slilp- 
liiK  inadinK  In  port.  '.'7, .inn  tons  at  »v:i  loaded.  l'.t..".on  tons*  In  port  disi-harging,  and  i:i.:fnn  tons  returning  to  port  in  ballast.  The 
m  ill,.  '    fi.i    N,.<.  I   Sinti.i  III   M'.nU'ril  and  ill.strl<-l   i.s  mnrli   larKi-r  to-day  than  It  wu.s  in  lOns,  and  i.'^  prolial>ly  not  les.s  than 

tlu'o'  iniliHiii  lulls  annually. 


78 


IRON    AND    8TBBL    OF  CANADA 


April,  1921. 


The  Hoar  Underground  Shovel 

A  Successful  Mechanical  Loader,  Much  Used  in  the 
Michigan  Copper  Mines,  to  be  Manufactured 
in  Canada. 


The  substitution  oF  nicchanipal  devices  for  loading 
mined  material  underground  has  during  the  war  period 
made  much  progress  in  the  United  States  and  in  New- 
foundland, in  the  Michigan  copper  mines  a  number 
of  devices  have  been  evolved  to  suit  local  conditions,  a 
brief  account  of  which  was  given  in  our  issue  of 
February  6th  last,  and  at  the  ore  mines  at  Wabana  in 
NeAvfoundland,  the  use  of  mechanical  loaders  has  vir- 
tually superseded  manual  loading. 

One  of  the  loading  devices  that  has  found  much  fav- 
our in  the  Michigan  mines  is  the  Hoar  Shovel,  the  in- 
vention of  a  Coniish  mine  captain  long  resident  in  the 
United  States.  The  Port  Arthur  Shipbuilding  Com- 
pany is  now  building  one  of  these  shovels  for  the  Can- 
adian Mine  Shovel  (yOTnpany,  of  Toronto,  which  is  in- 
troducing the  device  into  Canada.  We  have  received 
some  particulars  of  the  Hoar  Shovel  that  may  be  of 
interest  to  our  readers. 

The  Hoar  loader  has  four  principal  parts,  namely, 
the  truck,  the  body,  the  table,  and  the  dipper  and 


The  Hoar  Shovel  in  position  for  transport. 

dipper  sticks.  The  truck  is  a  substantial  steel  frame 
on  Avhich  are  mounted  the  swinging  gear,  truck  bear- 
ings, wheels  and  rail  clamps.  The  body  of  the  machine 
is  a  structural-steel  frame  to  which  is  rigidly  fastened 
the  power  unit  and  which  also  supports  the  parallel 
steel  tracks  in  which  the  table  rollers  run.  The  table 
IS  a  cast-steel  frame  mounted  on  six  hardened-steel 
rollers.  It  carries  the  bearings  for  the  double  dipper- 
stick.  The  dipper  mechanism  consists  of  two  arms  piv- 
oted together  so  as  to  allow  the  dipper  a  range  of  flex- 
ibility in  working  the  bottom. 

The  engines  used  are  reversible  air-motors,  only 
three  levers  being  used.  They  are  double  reciprocating 
— or  in  one  sense,  slide-valve  double  engines  in  exceed- 
ingly compact  form.  Two  pistons  operate,  one  inside 
of  the  other,  and  transmit  a  rotarj^  motion  to  the 
engine  shaft.  When  the  pistons  are  placed  in  position 
in  the  cylinder,  a  hole  or  bearing  at  the  center  of  the 
inner  piston  fits  over  the  pin  of  the  crank  on  the  engine 
shaft.  The  outer  piston  has  a  lateral  reciprocating 
movement:  the  inner  piston  has  an  up-an-down  recip- 
rocating movement.  These  movements  are  so  arranged 
and  timed  that  both  pistons  are  always  working  in 
unison.  The  pistons  take  air  through  the  two  circular 
port.s  in  the  cover  which  have  a  cored-out  conuection 
to  the  throttle. 

All  running  parts  are  renewable  and  all  working 
parts  are  of  wrought-iron,  steel  or  brass.    All  parts 


subject  to  shock,  .snch  as  table,  truck,  dipper-arm  and 
rollers  are  of  steel.  Truck  and  body  frames  and  dipper 
stick.s  are  of  structural  steel.  The  wearing  parts  of 
the  dipper  are  of  special-compf)sition,  hard  steel. 

The  shovel  swings  on  double  steel-ball  bearings. 
High-grade  bronze  bearings  on  the  axles  add  to  the 
case  by  which  it  can  be  pushed  by  hand. 

All  other  machine  bearings  subject  to  heavy  wear 
are  bronze  bushed  and  easily  renewable.  The  hoisting 
rope  is  2  X  inch  flat  wire-rope  tested  to  a  four-ton 
working  load.   It  is  easily  removed  for  replacement. 

The  Hoar  Shovel  is  primarily  designed  for  under- 
ground use.  It  works  nicely  in  a  7  ft.  by  7  ft.  drift,  but 
for  open  pit  work,  where  the  large-size  steam  shovels 
are  not  applicable  and  hatul  shovelling  is  necessary,  it 
is  excellently  adapted,  and  is  a  great  saving  as  compar- 
ed with  hand  labour.  The  shovel  works  with  compress- 
ed air,  using  about  300  cubic  feet  of  free  air  per  minute. 
It  can  be  made  to  operate  with  steam,  with  very  little 
change. 


Tile  Hoar  Shovel  at  work. 


The  machine  is  mounted  on  a  truck,  which,  in  tuni, 
is  mounted  on  eight-inch  wheels  in  front,  and  twelve- 
inch  wheels  at  the  rear,  to  give  clearance  over  a  high 
car.  The  body  of  the  shovel  is  swung  in  either  direc- 
tion through  a  complete  circle  on  double  ball-bearings 
by  a  reversible  air-motor.  A  second  reversible  engine, 
through  a  self-locking  worm  gear,  di'ives  the  table,  on 
which  the  dipper  stick  is  mounted,  forward  and  back- 
ward, giving  direct  thrust  into  the  breast,  as  well  as 
the  extension  needed  for  dumping  and  trimming  be- 
yond the  centre  of  the  dirt  car. 

As  previously  stated,  the  Port  Arthur  Shipbuilding 
Company  is  constructing  the  Hoar  shovel  for  Canadian 
sale,  and  is  now  working  on  a  fii"st  order  of  six  shovels. 
In  Canada,  the  Canadian  ^line  Shovel  Company  of  202 
Lumsden  Building,  Toronto,  will  handle  the  rights  of 
manufacture  and  sale.  The  shovels  are  being  made  in 
the  United  States  by  the  National  Iron  Company  of 
Duluth,  and  the  patents  are  owned  by  the  Hoar  Shovel 
Agency,  Inc.  at  Virginia,  !Minn. 

The  Hoar  shovel  is  said  to  be  well  adapted  for  work 
in  restricted  spaces.  Two  men,  according  to  the  state- 
ment of  a  mining  company  that  is  using  the  shovel,  can 
load  sixty  tons  in  a  eight-hour  shift. 
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DROP  FORGINGS. 
The  Criticism  of  Billets. 

Neither  drop  stampers  nor  .steelmakers  wish  for  fail- 
ure, and  the  natural  instinct  of  each  of  them,  when 
failure  occurs,  is  to  blame  the  work  of  the  other.  In 
the  proce.ss  of  stamping  and  pi-essing  very  abnormal 
strains  may  be  produced  if  dies  are  unsuitablj'  design- 
ed or  if  the  material  is  unsuitably  worked,  and  these 
strains  may  be  more  than  can  be  borne  without  failure 
by  even  tlie  best  steel.  The  qualities  of  steel,  more- 
over, vary,  and  the  selection  of  the  right  steel  for  a 
particular  job  may  sometimes  be  more  difficult  to  the 
.stamper  than  the  manufacture  of  the  steel  is  to  the 
steelmaker.  If  steel  fails  through  unsuitable  dies  or 
working,  or  the  wrong  choice  of  the  steel  for  the  job, 
the  fault  does  not  seem  to  lie  with  the  steelmaker, 
On  the  other  hand,  if  the  failure  is  due  to  some  fault 
in  the  billet,  the  stamper  is  not  to  blame.  It  may  be 
of  interest  to  indicate  some  considerations  that  may 
arise  in  the  criticism  of  billets  for  the  use  of  stampers, 
which  means  in  effect  billets  that  are  as  nearly  fault- 
le.ss  as  they  can  be. 

Cracks  in  Ingots. 

First  and  last,  what  is  most  wanted  of  a  forging  is 
that  it  siiall  not  break;  and  the  most  obvious  cause  of 
breakage  is  that  the  forging  is  cracked.  A  crack  may 
be  started  at  any  time,  and  some  cracks  occur  in  the 
original  ingot  itself.  The  main  cause  of  such  cracks 
is  that  the  ingot  was  cast  at  too  high  a  temperature. 
When  steel  is  cast  at  a  temperature  somewhere  near 
it.s  melting  or  freezing  point  the  outer  face  of  the  in- 
got sets  immediately  on  contact  with  the  sides  of  the 
ingot  mould,  and  forms  quite  small  chill  crystals,  on 
which  set  subsequently  the  free  crj'stals  composing  the 
l)ody  of  the  ingot.  If,  however,  the  steel  is  substanti- 
ally above  its  freezing  point  the  chill  crystals  are  larg- 
er and  coarser,  and  extend  some  way  into  the  body  of 
the  ingot.  The  structure  so  formed  of  large  chill  cry- 
stals is  mechanically  much  weaker  than  when  the 
crystals  are  small,  and  assuming  the  ingot  mould  to  be 
square,  as  it  u.sually  is  when  mechanical!}-  strong  ma- 
terial is  required,  the  ingot  will  consist  roughly  of  four 
triangular  prisms,  resting  on  the  faces  of  a  four-sided 
pyramid  which  forms  the  base  of  the  ingot.  As  the 
ingot  cools  the  faces  of  these  four  geometrical  figures 
tend  to  pull  apart  from  each  other,  and  internal  cracks 
are  readily  formed  between  them,  sometimes  running 
into  hundreds.  Even  if  they  do  not  occur  in  the  first 
complete  setting  of  the  ingot,  the  strains  and  the  weak- 
ness will  nevertheless  be  pre.sent,  and  cracks  may  be 
produced  when  in  the  cour.se  of  working  additional 
strains  are  set  up  by  heating  or  by  cooling,  or  by  any 
external  cause  sucli  even  as  rough  handling.  Thus  in 
such  ingots  rolling  or  heavy  forging  usually  sets  up 
di'cp-.seated  cracks,  which  run  across  the  thickness  of 
the  ingot,  and  as  the  rolled  ingot  gets  longer  and  long- 
er the  transverse  crack  is  developed  longitudinally, 
and  on  the  billet  is  seen  as  a  seam  or  roak. 

The  primary  crystalline  arrangement  of  chill  and 
free  crystals  is  never  entirely  destroyed  hy  rolling  or 
forging.  Thus  a  section  tlirough  a  wel)  of  a  machined 
aero  craiiksliaft  forging  may  be  seen  on  etching  to 
show  cliil!  and  free  crystals  with  much  the  same  dis- 
tinctness as  the  original  ingot.  Billets,  therefore,  that 
are  made  from  ingots  with  coarse  chill  crystals  will 
as  a  nile  have  cracks,  roaks,  or  seams  that  accompany 
them  through  life  and  appear  as  a  source  of  weakness 


in  any  forging  produced  from  them.  For  such  defects 
and  their  consequences  the  stamper  can  certainly  not 
be  held  responsible.  The  difficulty  is  of  course  to  be 
sure  whether  the  defect  does  in  fact  date  back  to  the 
ingot. 

Blowholes,  Pipes,  and  Segregates. 

Blowholes  are  formed  when  gas  or  vapour  is  trapped 
within  the  freezing  metal  of  the  ingot.  They  may  be 
caused  in  a  variety  of  ways.  The  worst  blown  ingots 
are  of  steel  in  which  the  gas-forming  reactions  of  the 
furnace  are  still  incomplete  when  the  ingot  is  poiired, 
and  go  on  until  it  freezes  and  the  gas  bubbles  are 
trapped.  On  a  less  wholesale  scale  they  may  arise 
from  the  decomposition  of  dirt  (usually  oxide),  which 
may  occur  on  or  near  the  surface  of  the  ingot,  and  the 
gases  maj^  be  trapped  there  or  be  carried  inwards  and 
upwards,  bearing  with  them  particles  of  impurities 
with  a  lower  freezing  point  than  the  mass  of  the  metal, 
which  line  or  fill  the  cavities  in  which  the  gas  is  ulti- 
mately trapped.  The  oxide  may  be  derived  from  the 
surface  of  the  mould.  In  top  cast  ingots  it  may  also 
be  formed  by  oxidation  of  the  thin  shallow  .shell  of 
metal  that  sets  against  the  sides  of  the  mould  when 
the  energy  of  the  stream  falling  from  the  ladle  swirls 
the  top  of  the  molton  metal  in  the  ingot  a  little  above 
the  level  of  the  ingot  surface.  When  this  happens 
the  shell  oxidizes  as  soon  as  it  forms,  and  the  fluid 
metal  thus  rises  inside  an  oxidized  envelope,  which  by 
reaction  with  the  carbon  of  the  steel  continuously 
evolves  gas,  of  which  some  gets  trapped  and  forms 
blowholes. 

Though  blowholes  do  not  as  such  give  rise  to  cracks, 
they  are  obviously  a  source  of  weakness,  only  to  be 
tolerated  if  they  occur  whei'e  thej'  do  not  matter  or 
if  they  Aveld  up  in  working.  For  most  drop  stampings 
it  is  only  on  the  latter  assumption  that  blowholes  can 
be  tolerated  in  ingots  from  which  billets  are  made. 
How  far  that  assumption  has  been  verified  in  practice 
is  at  present  a  moot  point.  There  is  certainly  a  good 
deal  of  evidence  to  suggest  that  perfect  welding  does 
not  occur,  even  in  a  clean  blowhole,  and  it  is  obviously 
impossible  in  one  that  is  lined  or  filled  with  segregates; 
moreover,  the  latter  types  of  blowholes  or  of  segrega- 
tion form  what  in  machining  are  hard  spots,  and  are 
resented  bj'  the  stamper's  customers.  The  segregates 
may  also  be  rolled  into  the  substance  of  the  billet  be- 
low the  skin,  and  become  possible  sources  of  seams  or 
even  cracks  unless  the  billet  is  rough  turned.  Pipes, 
which  arise  through  the  shrinkage  of  the  metal  on 
cooling  and  solidifying,  are  open  to  much  the  same 
criticism  as  blowholes,  except  that  they  are  exposed  to 
oxidation  by  the  atmosphere,  and  therefore  even  less 
likely  than  blowholes  to  weld  iip  in  working,* while  the 
segregate  lining  that  is  usually  found  within  pipes  is, 
of  course,  unweldable.  Pipes  can  be  avoided  by  allow- 
ing the  formation  of  a  sufficient  volume  of  blowholes, 
or,  by  adopting  suitable  shape  of  mould  aiul  casting 
arrangements,  may  be  located  where  they  do  little  or 
MO  harm  or  can  be  ecoiioinically  discarded. 

Reheating  and  Forging. 

The  strength  of  a  stamping,  as  determined  by  its 
structure,  is  affected  also  l)y  the  processes  of  reheat- 
ing and  forging  to  which  the  ingot  is  subjected  in  mak- 
ing the  billet  and  the  billet  in  making  the  stamping. 

The  changes  to  which  these  processes  give  rise  are 
well  defined  by  microscopic  examination.  Up  to  visi- 
ble redness  notliing  happens,  but  at  a  definite  higher 
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toraperature  (about  I'Ahlvg.  C.  for  0.:5  farboii  steelj 
the  constituents  of  the  pearlite  begin  to  interdiffuse, 
and  this  process  continues  till  at  another  definite  tem- 
perature (about  H.jOdegr.  ('.  for  0.3  carbon  steel)  the 
idtordiffnsion  is  complete  and  the  large  crystals  of  the 
ingot  or  billet  have  been  replaced  more  or  less  com- 
pletely by  crystals  hundreds  or  thousands  of  times 
smaller.  So  long  as  the  temperature  does  not  rise 
higher  the  size  of  the  crystals  does  not  increase,  and 
if  the  material  could  be  worked  at  that  temperature 
the  troubles  due  to  reheating  would  be  unknown. 

Unfortunately  economical  working  requires  the  ma- 
terial to  be  hotter,  antl  with  a  rise  say  of  50deg.  C.  the 
crystals  begin  to  grow  larger,  and  the  growth  con- 
tinues till  the  temperature,  say  1,100  deg.  C,  at  which 
the  billet  is  -withdraw))  and  stamped.  1'he  increase  in 
size  of  crystals  has  weakened  the  material  as  compared 
with  what  it  was  at  say  SOOdeg.  C,  but  this  relative 
weakening  is  a  defect  less  conspicuous  iu  the  subse- 
quent working  than  wliat  liappens  if  the  billet  is  heat- 
ed still  higher,  up  to  say  ],200dcg.  or  l,:300deg.  C.  At 
tliese  temperatures  the  metal  is  commonly  said  to  be 
burnt,  but  what  ha,s  really  occurred  is  that  the  crys- 
tals have  not  really  continued  to  grow  larger,  but  have 
begun  to  melt  round  their  peripheries..  The  conse- 
quence is  that  if  the  material,  when  worked,  does  uot 
go  to  pieces,  it  will  contain  small  holes  iu  its  interior, 
and  though  outside  the  billet  may  look  all  right,  the 
internal  defects  are  likely  to  produce  failure  wlien  it 
is  worked. 

These  troubles  are  accordingly  due  not  to  the  qual- 
ity of  the  steel  or  the  method  of  manufacture  of  the 
billet,  but  to  its  treatment  after  it  has  left  the  steel- 
works. The  extent  to  which  they  may  go  depends  on 
the  touglniess  of  the  steel.  The  strains  to  which  bil- 
lets are  exposed  in  working  are  not  merely  those  im- 
pressed on  it  mechanically.  Steel,  for  instance,  wdien 
heated  expands  up  to  about  T.lOdeg.  C,  and  then  sud- 
denly contracts.  Now  under  works  conditions  a  billet 
is  not  heated  so  slowly  that  its  temperature  rises  uni- 
formly throughout  its  mass,  and  the  difference  be- 
tween outside  aiul  inside  temperatures  may  be  oOdeg., 
or  even  lOOdeg.  (".  Thus,  as  each  part  of  the  steel 
reaches  about  750deg.  (I.  one  part  will  be  still  expand- 
ing while  another  part  not  far  removed  suddenly  con- 
tracts, and  the  intermediate  part  is  subjected  to  a 
strain  which,  if  it  is  too  severe  or  the  metal  is  too 
hard  or  too  little  tough,  may  result  in  a  clink,  or  fire- 
crack,  which  opens  out  on  rolling.  In  cooling,  again, 
air-hardening  steels  are  similarly  subjected  to  strains 
due  to  unequal  contraction  through  one  side  cooling 
more  rapidly  than  the  other,  and  cracks  result.  This 
defect  apt)ears  most  strongly  when  stam])ings  are  cool- 
ed, because  both  in  and  out  of  the  dies  the  thick  and 
thin  parts  cool  at  unequal  rates,  and  the  stamping  also 
is  less  able  than  the  billet  to  resist  the  consequent 
strains  because  of  its  relatively  complex  shape. 

Some  Conclusions. 

If  the  drop  stampers  con.sider  circumstances  in  the 
life  history  of  the  ingot  such  as  those  described  above, 
they  will  see  that,  on  the  one  hand,  it.  or  the  billet 
derived  from  it,  may  be  delivered  to  them  with  latent 
defects,  .some  visible  ami  some  undetectable  by  any 
practicable  examination,  which  may,  or  must,  lead  to 
failure  of  stampings.  They  will  see  equally  that,  from 
the  simple  process  of  reheating  the  billet  before  be- 
ginning the  work  on  it  down  to  the  complex  slmping 


in  dies  the  drop  stamper's  treatment  may  introduce 
flaws  into  the  most  perfect  of  billets,  and  these  may 
lead  to  wasted  or  dangerous  stampings,  Such  failures 
are  bad  for  both  steelmaker  and  stamper;  and  altho- 
ugh for  the  adjustment  of  an  individual  transaction 
the  most  important  consideration  may  be  to  decide 
Avhere  the  blame  for  the  failure  lies,  the  consequences 
of  the  failure  are  in  the  long  run  divided  equally  be- 
tween the  parties. 

Hitherto,  pei'haps,  the  attention  both  of  steelmaker 
and  of  stamper  has  been  directed  more  to  fixing 
the  blame  on  the  other  party  than  to  finding  how  the 
cooperation  of  both  parties  can  serve  to  prevent  future 
failure.  Perhaps  the  mo.st  important  consequence  of 
the  examination  of  a  billet's  life  history  is  to  show 
that  such  cooperation  is  as  necessary  for  apportioning 
blame  as  for  avoiding  failure.  Both  the  maker  and 
the  stamper  have  it  in  their  power  to  affect  profound- 
ly the  physical  qualities  of  the  billet  and  of  the  stamp- 
ings into  which  it  is  made.  The  most  effective  re.sult 
cannot  be  obtained  if  each  does  not  appreciate  a,s  far 
as  possible  the  difficulties  of  the  other,  and  do  his  best 
to  cooperate  with  the  other  in  avoiding  or  overcoming 
them.  The  attitude  may  involve  on  each  side  some 
sacrifice  of  the  immediate  interest  in  criticizing  an  in- 
dividual delivery.  But  the  sacrifice  will  be  repaid 
manifold  by  the  increased  ability  of  the  combination 
of  the  two  parties  to  secure  the  increased  applications 
of  drop  stain})ings  that  most  competent  engineers  re- 
gard as  ultimately  desirable — "Times''  Engineering 
Supplement,  IMarcli  1921. 


REFRACTORIES  IN  MOULDING  PRACTICE.* 

liy  .Mr.  II.  WIXTKHTOX. 

This  paper  is  not  intended  to  be  an  academic  discus- 
sion on  the  various  uses  of  refractories,  but  on  a  sub- 
ject which,  though  formerly  accounted  as  of  but  little 
worth,  of  late  years  has  slowly  but  surely  presented  it- 
self to  foundrymen  generally  as  a  matter  deserving 
no  little  thought  and  quite  a  considerable  amount  of 
care. 

The  lecturer  briefly  considered  the  meaning  of  the 
title  of  the  paper.  He  thought  Dr.  Stansbie.  in  his 
thoroi;gh  practical  work,  "Iron  and  Steel.''  defined 
the  subject  quite  aptly  and  very  clearly.  This  defin- 
ition states  that  "refractory  materials  used  for  metal- 
lurgical purposes  may  be  defined  a«  bodies  that  can 
be  exposed  to  the  furnace  temperatures  for  which  they 
are  used  Avithout  softening  or  disintegration.''  This 
sums  up  in  a  sentence  the  whole  secret  of  foundry  re- 
fractories. 

Generally  speaking,  foundry  refractories  may  be 
divided  into  three  classes,  viz..  acid,  basic  and  neutral. 
The  first-named  are  usually  of  service  in  steel  found- 
ries and  the  two  latter  in  iron  foundries.  Included  in 
the  former  are  various  silicates,  whilst  in  the  basic 
section  are  magnesite.  bauxite,  and  other  materials  of 
a  like  nature,  some  of  them  far  too  expensive  to  be 
thought  of  in  connection  with  castings  for  one  moment. 
Graphite  should  be  considered  a  neutral  refractory,  as 
it  is  neither  basic  iior  acid. 

Before  leaving  the  general  question  of  refractories 
one  point  was  referred  to  which  is  not  always  recog- 
nised by  foundrymen.   It  has  reference  to  the  siliceous 

•  Paper  read  before  the  Birmingham  Branch  of  the 
Institution  of  British  Foundrymen. 
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refractories,  of  which  larjic  quantities  are  in  use. 
Practical  men  have  sometimes  found  that  acid-forming 
oxides,  when  heated  and  in  contact  with  basic  oxides, 
unite  with  them  to  form  salts,  usually  silicates,  which, 
thoufrh  in  some  proportions  more  fusible  than  the  silica 
itself,  yet  on  being  mixed  in  other  proportions  have  their 
fusing  point  raised,  and  ai'e  thus  at  once  rendered  of  a 
higher  coniniercial  value  for  the  purposes  under  con- 
sideration. These  exact  proportions  are  not  discover- 
ed without  much  patience  and  experiment,  and  even 
tlicu  the  end  of  the  task  is  not  reached,  for  varying 
castings  of  different  densities  require  special  treatment 
in  their  manufacture. 

These  remarks  respecting  silica  refer  principally  to 
steel-foundry  practice,  but  not  a  few-  iron-founders 
occasionally  make  use  of  acid  refractories  when  con- 
fronted with  a  huge  mould  which  has  to  be  cast  at  a 
great  heat.  The  practice  is,  however,  not  general,  and, 
.so  far  as  the  author  has  been  able  to  ascertain  from 
careful  inquiry,  is  not  very  likely  to  be  much  adopted. 
Possibly,  one  reason  for  this  is  the  ever-varying  pro- 
portions of  the  silicates  upon  which  founders  have  to 
rely.  Undoubtedly  the  steel  moulder  is  very  conserv- 
ative, but  he  is  no  more  than  ordinarily  averse  to 
change  when  shown  that  bj^  some  comparatively  new 
method  he  can  increase  his  output  and  at  the  same  tinie 
improve  his  work.  He  is  perhaps  impelled  to  use  more 
than  ordinary  caution  by  the  very  nature  of  his  task. 
An  example  is  shown  by  the  position  of  affairs  when 
war  broke  out  in  1914.  For  many  years  a  large  num- 
ber of  steel  foundries  had  obtained  their  sand  from 
Belgium,  and  at  first  it  was  thought  no  efficient  sub- 
stitute could  be  found.  Close  reseai'ch,  however,  was 
carried  out  on  British  silica  formations,  and  it  is  in- 
teresting to  note  that  not  only  was  the  British  product 
found  to  do  the  work  as  well  as  its  foi*eign  competitor, 
but  that  it  could  be  produced  cheaper.  At  present 
many  firms  have  signified  their  intention  to  carry  on 
with  the  home  product.  The  steel  moulder  cannot  give 
too  much  attention  to  the  all-important  question  of 
refractories,  as  his  work  is  carried  out  at  a  much  higher 
temperature  than  that  of  the  iron  founder. 

Ordinarily,  the  question  of  the  refractories  of  sands 
used  in  iron  foundries  is  not  sufficiently  considered. 
In  the  past  it  has  been  customary  for  one  of  the  young- 
est boys  to  be  cji trusted  with  the  task  of  daily  pro- 
ducing enough  sand  for  the  work  of  his  mate,  neglect- 
ing entirely  the  nature  of  the  .jol).  The  porosity  of  the 
sand,  its  properties  in  relation  to  silica,  oxides,  or 
alumina  were  phases  of  the  question  which  never 
troubled  the  lad,  and  the  resultant  day's  output  must 
necessarily  have  been  disappointing. 

The  connection  between  the  refractories  and  the 
mounding  sand  is  easily  traceable.  Coal-dust  is  used 
because  if  the  sand  were  unsupported  the  molten  metal 
would  fuse  the  surfac*'.  resulting  in  a  rough  blemished 
casting.  This  fusing  is  caused  by  the  alumina  and 
oxides  neces-sarily  present  in  the  sand  as  binding 
agents.  The  oxidation  of  the  coal-dust  causes  the  pres- 
ence of  carl)onie  oxide  or  carbon  dioxide  gas,  and  this 
provides  tlie  necessary  prntection  when  the  metal  is  in 
a  molten  condition.  Not  only,  therefore,  is  it  necessary 
that  care  shoidd  be  taken  in  the  selection  of  the  sand 
used  in  the  foundry,  ItuI  it  is  e(jually  essential  that  the 
supply  of  coal-dust  should  be  carefully  watched.  The 
porosity  of  the  sand  and  the  weight  of  the  finished 
easting  are  important  factors  for  determining  its  pur- 
pose, whether  for  suitable  machining  or  not,  wliieli 


should  also  be  considered  by  the  foundryman.  In 
selecting  coal-dust  for  use  in  the  foundry  care  must 
be  taken  to  inquire  into  its  bituminous  qualities,  its 
ash  and  volatile  contents,  and  its  proportion  of  fixed 
carbon.  It  is  not  intended  to  lay  down  a  fixed  rule 
with  regard  to  these  various  constituents  and  their 
proportions,  for  experience  has  taught  that  few  men 
think  alike  on  this  subject.  Obviously  too  great  a 
proportion  of  ash  is  most  deleterious,  and  can  only  re- 
sult in  castings  having  a  whitey-grey  appearance,  with 
a  particularly  rough  surface,  and  probably  sand-burnt. 
On  the  other  hand,  if  a  coal  of  too  high  a  carbon  con- 
tent be  used,  with  a  necessarily  low  ash  percentage,  the 
facing  becomes  of  too  refractor}^  a  nature,  and  the  coal- 
dust  is  unable  to  carry  out  the  functions  for  M'hich  its 
application  was  intended. 

Another  matter  of  importance  is  the  "grist"  of  the 
coal-dust.  If  it  is  important  to  control  the  porosity 
of  the  sand,  surely  it  is  equally  important  to  consider 
the  "grist"  which  the  men  have  been  accustomed  to 
use  for  different  tasks.  It  is  necessary  to  vary  the 
"grist"  according  to  the  class  of  casting  required,  and 
of  the  grade  of  sand  used.  This  is  a  feature  which  is 
not  always  accorded  the  attention  it  deserves.  For 
very  light  eastings  a  coal-dust  of  an  exceedingl.v  fine 
mesh  is  desirable:  especially  if  the  sand  is  "open," 
whilst  a  slightly  coarser,  yet  still  fine,  "grist"  should 
be  used  for  heavier  work.  The  medium  and  coarse 
grades  will  be  required  for  the  large  classes  of  cast- 
ings, in  which  it  is  necessary  for  the  generated  gases 
to  be  carried  away  quickly.  The  provision  of  a  skin  to 
the  casting  is  left  to  'a  large  extent  to  the  blackings, 
which  are  referred  to  in  the  next  section. 

Superfine  coal-dust  is  essential  for  light  eastings ; 
this  has  been  proved  by  many  successful  experiments. 
On  account  of  the  lightness  of  metal,  the  gases  have 
not  been  overwhelming,  and  the  eomparativelj-  low 
temperature  of  the  light  body  or  iron  has  been  suffi- 
cient to  fuse  the  minute  coal  particles,  and  thus  give  a 
fijie  surface  accompanied  by  easy  stripping. 

When  coal-dust  of  too  coarse  a  grade  is  used,  small 
"pit"  are  left  on  the  face  of  the  casting  when  cooled, 
and  these  are  easily  distinguishable  by  their  formation 
from  those  indentation  caused  by  particles  of  sand  in- 
sufficiently milled.  Gas  in  excessive  quantities — ex- 
cessive in  consequence  of  the  size  of  the  particles — 
takes  the  line  of  least  resistance,  viz.,  the  soft  molten 
metal,  resulting  in  "pitting,"  which  is  too  frequently 
seen  in  the  finished  article.  Where  larger  castings  are 
concerned,  the  heavier  weight  of  metal,  aiul  the  con- 
sequent increase  in  temperature,  prevents  such  indent- 
ations, particulai'ly  as  the  coatings  of  blacking  on  big 
moulds  are  generally  more  pronounced. 

After  stating  that  there  are  several  good  designs  of 
British  sand  mixing  machines  on  the  mai'ket,  the  au- 
thor stated  that  few  will  be  found  to  do  the  work 
better  than  a  "hefty"  laborer  willi  a  shovel  and  the 
knowledge  of  how  to  make  the  use  of  it  effective. 

Undoubtedly  there  is  a  wide  divergence  of  opinion 
as  to  the  uses  of  l)]acking,  whether  for  loam,  dry  sand, 
green  sand,  or  cores.  Blackings  or  facings  may  be 
divided  into  various  classes  sand  sections.  The  old 
fashioned  idea  of  blacking  moulds  with  all  types  of 
compounds,  many  of  them  of  doubtfid  efficiency;  some 
are  most  evil  .smelling,  and  not  a  few  positively  delet- 
erious to  the  casting.    A  reeomnuMulat ion  in  a  treatise 
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on  foundry  practice  i.s  to  mix  coal-dust  as  a  facing. 
The  adoption  of  this  advice  will  undoubtedly  result 
in  surface  trouble.  The  modern  foundry  demands 
various  facings  suitable  for  the  particular  class  of 
casting  upon  which  it  is  engaged,  consideration  being 
given  to  the  thickness  of  metal,  the  heat  of  the  molten 
iron,  and  the  general  characteristics  of  the  finished 
castings.  Hence,  it  has  been  established  that  for  light 
castings  nothing  exceeds  in  efficiency  a  charcoal  black- 
ing of  good  quality  though  expert  practical  men  are 
not  quite  in  agreement  as  to  whether  a  pure  wood 
charcoal  or  one  slightly  stiffened  with  a  mineral  ad- 
mixture produces  the  better  results.  Two  light  casting 
foundries,  however,  have  mixed  a  special  facing  to 
their  own  formula,  and  even  these  differ  to  a  marked 
degree  in  essential  particulars.  It  is  certain  that  both 
these  foundries  enjoy  a  high  reputation  for  the  excell- 
ence of  their  castings,  whilst  the  proprietor  of  one 
asserts  that  since  introducing  the  new  method,  he  had 
experienced  far  less  trouble  in  the  fettling  shop  and 
had  effected  a  considerable  economy  in  that  depart- 
ment. For  ordinary  green-sand  work  which  requires 
"sleeking,"  there  are  now  prepared  many  mineral 
blackings  which  assist  to  bring  out  on  the  casting  a 
blue  glossy  skin,  so  much  sought  after  by  founders. 
The  true  functions  of  facings  are  reflected  by  this  very 
anxiety  of  the  founder.  He  knows  that  given  a  good 
highly  refractory  sub.stanee  the  pores  on  the  face  of 
the  easting  will  be  closed  up,  and  therefore  the  utility 
of  the  skin  does  not  end  with  the  colour.  He  knows, 
too,  with  a  blacking  of  the  right  character  the  fettling 
of  the  easting  is  a  matter  of  comparative  simplicity. 
This  remark  applies  not  only  to  green  sand  but  also 
to  loam  dry  sand,  and  core  work.  It  is  necessary  to 
have  a  stronger  or  heavier  facing  for  the  larger  cast 
ings,  because  not  only  has  the  weight  to  be  considered 
but  the  casting  temperature  in  large  moulds  becomes 
a  serious  factor.  Hence,  it  is  necessary  to  provide  a 
strong  refractory  in  which  the  percentage  of  carbon 
grows  higher  in  accordance  with  the  strain  sought  to 
be  put  upon  it.  It  is  here  that  theory  does  not  apply, 
but,  where  it  does  research  becomes  necessary. 

From  the  previous  remarks  it  might  be  understood 
that  to  get  good  results  consistently  it  would  only  be 
necessary  to  raise  the  carbon  content.  But  this  is  not 
all  that  is  required.  Some  refractories  are  of  so  harsh 
a  character  as  to  preclude  all  thought  of  "sleeking" 
on  a  green-sand  mould  or  mixing  with  water  or  clay 
wash  in  a  boss,  especially  when  newly  prepared.  It  is 
here  that  the  skill  of  the  blender  is  required,  and  by 
his  agency  various  facings  are  produced  which  can  be 
held  to  cover  all  classes  of  moulds. 

In  many  instances  it  has  been  found  that  the  slightest 
modification  of  mixtiires  have  made  all  the  difference 
between  a  good-looking  casting  and  an  indifferent 
one.  Trouble  will  result  if  a  facitig  does  not  possess 
refractory  characteristics  to  a  high  degree,  when  fac- 
ing a  mould  of  considerable  size,  which  is  to  be  cast  at 
a  high  temperature.  On  the  other  hand,  the  presence 
in  the  blacking  of  too  great  a  proportion  of  siliceous 
matter  would  cause  excessive  scabbing  and  burning. 
But  as  ])reviously  indicated,  the  use  of  a  high  refract- 
ory for  light  castings  is  not  usually  advisable.  For 
cores  a  sound  refractory  must  be  used,  but  the  neces- 
sity of  providing  something  that  will  not  easily  rub 
off  after  baking  must  be  kept  clearly  in  vicAv.  Here 


again  the  task  has  been  to  provide  an  article  which  will 
j)erform  its  work  perfectly  under  varying  circum.stan- 
ces. 

Graphic  facijigs  may  be  divided  into  three  classes 
— plumbago,  graphite,  and  blacklead.  There  are  everj- 
inany  qualities,  but  it  is  more  or  less  again  a  matter 
of  (rarbon  content,  and  founders  who  are  satisfied  with 
the  commoner  kinds  must  not  expect  to  obtain  such 
good  results  as  others  who  endeavour  to  procure  the 
highest  grades.  Here  once  more  the  question  of  in- 
dividual practical  test  comes  to  the  front. 

During  the  war  many  founders  discovered  to  what 
large  extent  we  were  dependent  upon  overseas  posses- 
sions for  the  provision  of  some  of  the  grades  of  plum- 
bago. Several  cargoes  on  the  way  to  this  country  from 
("eylon  were  intercepted  by  German  submarines  and 
sunk.  As  a  result  of  war  shortage  the  shipowner  di.s- 
covered  the  utility  of  the  article  which  he  had  been 
previously  carrying  at  a  low  rate,  and  as  a  result  the 
Freightage  on  plumbago  has  risen  more  than  on  the 
majority  of  commodities.  Obviously  a  return  to  pre- 
war costs  ill  the  matter  of  refractory  compositions,  in- 
corporating plumbago,  must  necessarily  be  impossible. 


The  International  Union  of  Iron  Steel  &  Tin  Work- 
ers is  expected  to  hold  its  annual  meeting  in  Hamilton 
May  2nd.,  and  lasting  three  weeks.  About  500  dele- 
gates are  expected  to  attend  from  various  centre.?  ot 
the  United  States  and  Canada. 


How  tin  Ahjoma  Steel  Coiiipan'i  i,  -  .  >  .spirit 
of  emulation  in  Accident  Prevention.  Bulletin  Board 
photo,  reproduced  front  thi   "  Ahpunn". 
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VICKERS  LAUNCH  S.  S.  "IDEFJORD"  AT 
MONTREAL. 

On  tlio  afternoon  of  the  iJtli  April,  the  S.  S.  "Jtlcf- 
jord"  wa.s  lauiiclied  at  the  Maisonneuve  Yards  of  Can- 
adian Vit'ker.s  Ld.  The  date  sets  an  early  record  for 
launohinfrs  in  ^Montreal  yards.  The  "Idefjord"  is  one 
of  two  steel  ear{>:o  vessels  beinjr  constructed  to  the 
order  of  the  Norwegian-American  Steamship  Comi);ni.\ 
of  Christiania,  and  the  lainichin";  was  performed  liy 
Mrs.  Ma{2:nus  Swenson,  Hie  wife  of  President  <>!'  the 
Company  in  Xew  Yoi  k. 

The  sister  ship  of  tlie  "Idefjord"  is  exj)ected  to  l)e 
launched  in  about  three  weeks  time,  and  Mr.  P.  L. 
Miller,  the  General  ^Manager  of  Caaiidian  Vickers,  Ltd., 
stated  that  his  Company  had  no  furtiuM-  orders  in  pros- 
pect, and  tliat  repairs  would  then  constitute  the  onl\ 
available  source  of  employment  for  the  Company's 
workmen.  Reduction  in  employment  would  be  neces- 
sary, and  he  was  afraid  that  shipbuilding  would  not 
revive  for  at  least  a  year.  Tlie  Company  were  willing 
to  accept  smaller  profits  in  order  to  meet  the  condi- 
tions, and  it  would  be  necessary  for  workmen  to  take 
smaller  wages.  Half  a  loaf  was  better  than  no  bread, 
and  reduction  in  the  cost  of  shipluiilding  was  necessar\' 
if  oi'ders  were  to  be  obtained  against  outside  competi- 
tion. 


PUDDLED  IRON. 

.A  process  for  the  manufacture  of  puddled  iron,  cov- 
ered by  patents  taken  out  by  Mr.  J.  E.  Fletcher,  of 
Dudley,  and  J\Ir  A.  Jackson,  of  Low  Moor,  depends 
essentially  on  the  production  of  a  synthetic  refined 
iron  which  is  puddled  in  the  ordinary  way  for  the 
production  of  a  high-grade  wrought  iron.  This  metal, 
made  in  the  cupola  from  a  mixture  of  pig  iron  and  steel 
scrap  in  definite  proportions  and  having  a  definite 
chemical  composition,  is  stated  to  be  almost  identical 
with  iron  produced  by  the  costly  methods  of  "wash- 
ing" or  breaking  down  the  impurities  associated  with 
crude  pig  iron,  and  to  contain  only  3  per  cent,  of  im- 
purities, as  against  8  to  10  per  cent,  in  crude  pig  iron. 
As  compared  with  existing  methods  the  process  is 
claimed  to  reduce  the  cost  and  improve  the  quality  of 
finished  iron,  to  halve  the  fuel  consumption,  and  to 
double  the  output  of  the  puddling  furnace,  a  5  cwt. 
charge  being  worked  in  40  minutes,  so  that  an  output 
of  50  cwt.  of  puddled  iron  becomes  possible  in  an  eiglit- 
hour  sliift. 


ORNAMENTAL  IRON  WORK  IN  TORONTO. 

The  \V.  S.  .Mahal  Ty  Company,  (iladstdue  and  Tra- 
falgar avenues,  Toronto,  announce  that  they  are  oper- 
ating a  new  department  known  as  the  Ornamental 
Iron  Products  Company.  This  department  is  iinder  tlie 
management  of  .J.  Ilarlander,  foi-mer  superintendent 
of  the  Caiuida  Foundry  Company,  and  for  twelve  years 
with  the  firm  nt'  .liio.  Williams,  Inc.,  New  York,  in 
charge  of  the  production  of  some  of  their  finest  ex- 
anipk^s  of  iron  and  bronze  art  work.  The  new  depart- 
nu'Mt  is  now  pre|)ared  to  .-ubmit  tenders  on  and  exe 
cute  ail  kinds  of  ornamental  inui  and  bronze  work. 


Tlie  Temiskaming  &  Northern  Ontario  Railway  Com 
mission  announces  that   it   proposes  extension  of  it- 
repair  sliops  estimated  to  cost  $80,000,  and  will  pur 
(•hase  new  efpiipment  to  the  extrnt  ()f  .+'.")7.0()0. 


Third  Edition,  Completely  Rewritten 

ELECTRIC  FURNACES 

in  the 

IRON  AND  STEEL  INDUSTRY 

By  W.  RODENIIAUSER,  J.  SGHOENAWA,  and 
C.  H.  VOM  BAUR,  E.  E. 

Electric  Steel  is  steadily  and  rapidly  pushing  itself 
into  the  foreground  of  industry. 

"  Electric  Furnaces,"  was  written  from  a  practical 
standpoint,  by  practical  men.  It  answers,  clearly  every 
question  that  may  arise  in  the  Electric  Steel  Industry. 

It  has  460  pages,  is  clearly  illustrated  with  133  figures 
and  has  many  valuable  tables— its  price  is  $4.50  postpaid. 


ANOTHER  USEFUi;  BOOK  FOB  STEEI.  M£N. 

By  HENRY  D.  HIBBARD. 

Manufacturers  and  Users  of  Alloy  Steel 

(livts  in rormatioii  of  present  value  regarding- 
ihr  various  commercial  alloy  steels. 

96  pagres,  514  by  8. — $1.50  postpaid. 


Send  the  Coupon  TO-DAY 
IRON  and  STEEL  of  CANADA. 

GARDENVALE.  F.Q. 

(ienllemen  :    Enclosed  you  will  find  remittance  for 

$  for  which  please  send  me  on  10  Days' 

Approval  the  books  indicated  below  : 


If  for  any  reason  I  should  decide  to  return  these 
l>ooks,  It  Is  understood  that  you  will  refund  my  money, 
lirovlded  the  books  are  returned,  postpaid,  within  ten 
.lays  after  their  receipt. 
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We  Can  Supply 

STEEL  PLATE 

IN 

Universal  Edge  -  up  to  40"  wide 
Sheared  Edge    -  up  to  60"  wide 

ANY  THICKNESS  »-^*  ANY  LENGTHS 

Send  Us  Your  Enquiries 

DOMINION  FOUNDRIES  &  STEEL 

  LIMITED   

HAMILTON    -    -  ONTARIO 


PLATES 
SHEETS 
PIG  IRON 
FERRO  SILICON 
FERRO  MANGANESE 
INGOT  AND  SHEET  METALS 


We  solicit  your  enquiries  from  stock  or  import 

A.  C.  Leslie  &  Co.,  Limited 

560  St.  Paul  Street  West 
TORONTO     »  MONTREAL  WINNIPEG 


May,  1921. 
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EDITORIAL 


MODERATE-TEMPERATURE    GASEOUS  REDUC- 
TION OF  MAGNETITE  CONCENTRATES. 

Ill  tliis  issue  will  be  found  a  description,  by  Mr.  Noel 
Statliani,  of  Now  York,  of  the  Bourcoud  open-cycle 
direct-process  of  iroii-ore  reduction  through  exposure 
to  retlucing  gases  at  moderate  temperatures,  wliicli  has 
been  especially  prepared  for  "Iron  &  Steel  of  Canada" 
and  will  be  of  interest  to  our  readers  as  it  is  written 
from  the  viewpoint  of  Canadian  producers  of  iron  and 
steel  and  miners  of  iron-ore  in  Canada.  The  article  is 
especially  timely  as  iron-ore  mining  in  Canada  has  en- 
tirely ceased,  a  condition  that  is  not  previously  record- 
ed in  the  statistics  of  the  Dominion  since  they  were  first 
compiled.  The  calculations  included  in  the  article  are 
of  especial  value,  inasmuch  as  they  endeavour  to  take 
into  account  the  fuel  insufficiency  of  those  portions  of 
Canada  where  our  iron-ore  deposits  are  most  numerous 
;ind  accessible.  In  considering  our  native  iron-ore  re- 
sources it  should  always  l)e  remembered  that  accessibility 
is  a  major  and  deciding  consideration  from  the  indus- 
trial viewpoint.  It  is  decidedly  unfortunate  that  some 
of  the  iron-ore  deposits  of  Canada  that  are  reputed  to 
be  of  largest  extent  and  suitabilify  are  situated  at  points 
of  great  remoteness  from  centres  of  popnlal  ion  and 
f  l  ansportation  lines. 

The  theoretical  correctness  of  the  method  described 
liy  Mr.  Statliam  would  ajjpear  to  be  evidenced  l)y  that 
fact  that  a  number  of  investigators  are  working  iiule- 
I)endently  to  jierfect  i)rocesses  that  ajjpcar  to  l)e  l)ased 
on  one  principle. 

As  is  |)oiiit(Mi  out  in  tlie  article,  tiie  teciinical  difriiMil- 
lies  hitherto  experienced  in  evolving  a  commercially 
successful  process  have  originated  in  mechanical  i)rob- 
lems  rather  than  in  the  reasoning  connected  with  chem- 
ical reactions. 

The  Honorary  Advisory  Council  for  Indnstiial  & 
Scientific  Research  has  ((uite  recently  announced  its 
belief  that  substantial  pi-ogress  has  been  made  in  a 
direction  nf)t  dissimilar  to  the  line  taken  l)y  Mi-.  Bour- 
coud, and  Mr.  Statliam  mentions  the  leading  part  that 
has  been  taken  in  this  worl<  by  l)i-.  A.  Stansfield.  the 
distinguished  professor  of  metallurgy  at  Mc(Jill  I'ni- 
vei-sity,  an<l  the  first  editor  of  tliis  jieriodical.  The  sim- 
ilarity of  the  I'.nnrcond  process  to  that  of  Mr.  .1.  K. 
Moffatt  of  Toronto,  desei-ibed  in  our  issue  of  Oi  tober 
1!>2(),  will  also  be  noted. 

The  success  of  any  process  based  on  the  general  prin- 


ciple referred  to  would  appeal'  to  depend  upon  the 
degree  in  which  the  median ical  difficulties  can  be  over- 
come, and  upon  the  extent  to  which  full  and  economical 
use  of  the  reducing  gases  and  their  heat  can  be  obtained. 

The  plan  submitted  to  the  Brazilian  Government  for 
.smelting  of  the  Minas  Geraes  ores  is  interesting  to  Can- 
adian readers  inasmuch  as  a  well-known  Canadian  steel 
company  for  seme  years  held  an  option  on  iron-ore  de- 
posits in  this  district.  In  Canada,  no  less  than  in  Brazil, 
the  utilization  of  low-grade  fuels  is  a  matter  of  the 
greatest  importance.  The  part  played  l)y  the  gas-pro- 
ducer in  tiie  Bourcoud  process  is  suggestive  of  a  good 
many  po,ssibilities  in  Canada,  as  it  is  quite  certain  tliat 
the  gas  producer,  genei-ally  speaking,  has  many  un- 
developed uses  in  this  country. 


THE  MOOTED  STEEL  INDUSTRY  IN  BRITISH 
COLUMBIA. 

"Mining  &  Engineering  Record""  of  \'ancouver,  B.C., 
criticises  the  plans  of  the  Coast  Range  Steel  Com])any 
as  being  more  aml)itious  than  the  pi'ospective  market  for 
iron  and  steel  products  on  the  Coast  warrants,  and  as 
being  pressed  a1  an  unpropitious  time.  There  are  quite 
evidently  some  very  erroneous  ideas  al)road  in  British 
Columbia,  as  for  example  a  statement  widely  made 
through  the  newspapers  that  there  is  a  market  on  the 
Pacific  Coast  (which  presumaldy  includes  the  Vnited 
States)  for  10,000  tons  of  steel  a  day,  and  that  the  same 
area  consumes  annually  4,000,000  tons  of  steel  and  iron. 
We  would  very  much  doubt  the  accuracy  of  such  fig- 
ures. Much  is  also  being  made  of  the  requirements  of 
the  Pacific  Coa.st  in  shipplates.  With  a  large  modern 
ship-plate  mill  idle  at  Sydney,  even  the  continental 
stretch  that  interveiu^s  does  not  warrant  a  new  ship- 
plate  mill  in  the  Canadian  West,  and  the  least-inform- 
ed student  of  affairs  should  know  the  condition  of  the 
steel  shipbuihling  indu.stry  is  not  roseate  at  this  time. 

Mr.  K.  A.  II  aggen,  the  Editor  of  the  Vancouver  ])ai)er 
rel'erred  to.  remarks,  and  we  desire  to  endoi-.se  his  state- 
ment, thai  "there  is  no  enterprise  in  which  undue  haste, 
improper  ceiisiderations,  misi-epre.sentat ion  and  dealings 
with  irresponsible  interests  will  be  attended  with  more 
disastrous  effects  than  an  iron  and  steel  industry." 

In  a  review  of  various  i)roposals  for  the  incej)tion  of 
a  steel  indu.stry  in  Briti>ih  Cohnnbia  by  Mr.  Ilairgen,  re- 
produced in  this  111  uiber,  it  is  intimated  that  a  proposal 
to  establish  a  bla.st -furnace  plant  at  T'liion  Bay  on  Van- 
e<'uver  island  in  co-operation  with  the  Canadian  Col- 
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lieries  Ijtd.  luis  fallen  through,  find  tli;it  the  projected 
site  for  ji  i)l{iiit  proposed  by  Kii<rlish  interests  uncon- 
nected with  the  Coast  Range  Steel  ('oini)any's  proposals 
is  near  the  City  of  Vancouver.  .Such  a  site  will  re- 
quire the  bringing  of  botli  the  coal  and  the  ore  from  a 
distance,  and.  as  comi)are(l  with  the  Vancouver  Island 
location  will  only  have  one  advantage,  namely  that  of 
nearjiess  to  an  artisan  population  and  housing  accom- 
modation. It  is  to  be  doubted  whether  this  advantage 
will  offset  the  admitted  desirability  of  utilising  all  the 
heat  units  in  coal  consumed  in  metallurgical  processes 
as  near  the  pitmouth  as  i)ossible,  and  in  conjunction 
with  associated  colliery  operations. 

The  ])roi)osal  of  the  Knglish  interests,  as  outlined  in 
the  article  referred  to,  is  to  create  an  assembling  point 
for  coal,  iron  and  fluxes,  which  will  be  purchased  from 
private  miners.  This  is  an  arrangement  that  reverses 
the  traditional  jiolicy  of  iron  and  steel  companies,  and, 
while  it  of  course  avoids  the  necessity  of  expending  cap- 
ital in  unproveii  coal  and  oi-e  properties,  it  cai-ries  with 
it  much  uncertainty  in  the  matter  of  continuity  of  sup- 
ply and  j)urchase  prices. 

If  it  were  possible  for  the  iron  and  steel  industry  of 
the  future  British  Columbia  to  develop  by  the  expan- 
sion of  existing  mineral-mining  entei'pri.ses  in  that  prov- 
ince, commencing  on  a  moderate  scale  commensurate  with 
the  insistency  and  extent  of  local  demand  for  iron  and 
steel  i)roducts,  it  would  be  a  (leveloi)ment  of  a  inore 
logical  character,  posse.ssing  more  inhei-ent  elements  of 
permanence,  than  can  be  the  case  where  new  capital  is 
projected  into  an  untried  field  by  persons  new  to  the 
business  and  technical  problems  of  the  Coast. 

A  careful  study  of  the  history  of  the  steel  industry 
of  eastern  Canada  is  earnestly  recommended  to  tliose 
who  arc  woi-king  to  create  a  similar  iiidusti-y  in  the 
AVest. 

In  our  issue  of  December  1919,  the  lessons  deduced 
from  the  evolution  of  steel  manufacture  in  the  East  and 
their  ai)i)licability  to  the  mooted  commencement  of 
steel  manufacture  in  the  West,  were  attempted  to  be 
set  forth,  and  as  later  happenings  have  served  to  con- 
firm these  lessons,  their  partial  repetition  may  be  per- 
mtted.  From  the  experiences  of  steel-works  manage- 
ment in  the  East,  it  is  suggested  tiie  following  condi- 
tions should  be  avoided,  namely  : 

a.  An  unnecessarily  large  initial  e.\p(Miditure. 

b.  The  establisliment  of  a  i)lant  of  a  ciiaracter 
too  greatly  in  advance  of  local  markets. 

c.  A  plant  of  an  unl)alanced  chai-acter,  requir- 
ing orders  I'epresent ing  a  large  tonnage  of 
one  product  in  order  to  keep  it  running. 

d.  Too  great  reliance  on  sul)sidies,  which,  while 
possibly  necessary,  and  justifiable  for  that 
reason,  in  the  initial  stages  of  a  hitherto  un- 
tried industry,  sluudd  not  be  regarded  as  ])art 
of  the  pei-manent  inconie  of  any  enterprise. 

It  must  also  be  confesseil.  without  any  desire  to 
dam{)en  enterjjrise,  that  conditions  have  not  in  recent 
years  been  so  adverse  in  the  steel  industry  as  they  are 
at  this  time.    Adverse  exchange  rates,  high  tran.sporta- 


tion  costs,  high  fuel  costs,  and  a  lack  of  demand  for 
steel  products  may,  by  their  repres.sive  action  upon  pro- 
fluction,  prove  to  be  the  medicine  that  will  restore  the 
steel  industry  to  normal  health,  but,  at  this  time,  they 
are  deterrents  to  new  enteri)rises. 

We  would  further  suggest  that  the  pos.session  of  large 
reserves  of  moderately  priced  fuel  supply,  and  the  as- 
surance of  commensurately  permanent  .sources  of  ore 
supply,  have  hitherto  been  regarded  as  first  essentials 
of  .steel  manufacture. 


STEEL  SHIPBUILDING  IN  CANADA. 

With  the  launoiiing  of  the  ' '  Topdalsfjord " ',  from 
Canadian- Vicker  s  yard  on  May  5th,  the  work  of  build- 
ing steel  ships  in  the  Montreal  district  has  come  to  a 
close,  and  the  industry  will  revert  to  the  .smaller  status 
of  repairing  and  dry-docking.  A  similar  reversion  will 
take  place  in  Halifax  when  the  two  ships  now  under 
construction  are  com{)leted,  and  at  the  other  .shipyards 
on  the  Pacific  Coast  and  the  Great  Lakes.  Steel  ship- 
building in  Canada,  as  it  has  been  developed  during  the 
past  five  year.s,  will  be  remembered,  as  is  now  the  muni- 
tions industry,  as  an  example  of  what  this  country  can 
do  in  case  of  necessity. 

How  .soon  steel-.shipi)nilding  will  revive  as  a  per- 
manent and  growing  industry-,  evolving  from  the  neces- 
cast,  but  that  such  an  evolution  must  come,  no  one 
sities  of  Canada's  maritime  commerce,  no  one  can  fore- 
should  doubt.  It  is  unfortunate,  but  seemingly  un- 
avoidable, that  Jiot  one  of  the  many  fine  shipyards  in 
Canada  should  at  this  time  be  able  to  look  forward  to  a 
date  when  the  costs  of  ship  con.struction  in  this  country 
will  permit  of  open  competition  with  the  rest  of  the 
world.  The  yards  that  have  persisted  in  operation  to 
this  date,  in  spite  of  untoward  trade  conditions,  have 
by  that  persistence,  however,  proved  themselves  to  pos- 
sess elements  of  permanence,  arising  from  location  and 
a  real  need  for  their  existence,  that  justify  a  belief  that 
at  a  future  date  they  will  be  the  first  to  make  a  re- 
commencement in  ship  construction  in  Canada,  when- 
ever the  due  date  may  arrive. 

Canada  is  now  pos.ses.sed  of  a  number  of  well-e(iuip- 
ped  ports.  Halifax,  .Montreal  and  \-ancouver  are  three 
typical  ports,  having  modern  dockage  and  freight- 
handling  facilities,  and  a  hinterland  that  has  not°yet 
developed  its  full  capacity  to  yield  outward  freights"  or 
to  absorb  inward  freights,  and  large  in  capacity^to  the 
available  freights  as  the  Canadian  Mercantile  Marine 
may  appear  at  this  time,  it  would  be  incorrect  to  sup- 
pose that  Canadian  interests  yet  own  any  considerable 
portion  of  the  freighting  and  pas.senger  ves.sels  that  use 
this  country's  ports,  or  carry  our  coastwise  traffic.  As 
our  maritime  connnerce  grows,  there  will  naturallv  de- 
velop an  intention  and  a  desire  in  the  policies  of  Can- 
adians to  use  ships  that  are  built  in  Canada,  that  are 
registered  under  Canadian  laws  and  subject  onlv  to 
Canadian  regulations.  In  this  regard  it  is  just  a.s  im- 
l)ortant  that  the  Canadian  maritime  ccmimerce  shall  be 
contrclled  by  this  country  as  it  is  important  to  the 
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Uiiited  States  to  control  its  mai-itiiiic  trade.  Tlie  dit'- 
fereiu-e  is  merely  in  dc*rree. 

What  the  Canadian  (lovei'ninent  can  do  to  liold  the 
dyinir  sliii)l)uil(lin<z'  industry  in  heinji:  until  the  renais- 
sance tluit  can  he  foreseen,  is  difficult  to  say,  in  view 
111'  I  he  financial  oliliyations  of  the  Dominion  and  a  laclc 
of  unaiumity  among  Canadian  citizens  as  to  the  degree 
of  industrial  iinlependence  it  is  des'ii-ahle  Canada  should 
seei<  to  attain.  It  is  desirable,  wei-e  it  possible,  that  one 
or  more  at  least  of  the  existing  yards  should  l)e  enal)lcd 
to  continue  in  o[)eration  until  the  day  when  tlie  Avorld 
shall  i-esume  the  arts  of  peace,  and  Caiuula  gets  a 
chance  to  i)rofit  from  her  capital  expenditures  of  the 
past  (piarter-eentury. 


GOVERNMENT  RAIL  AND  COAL  ORDERS. 

The  ( i.ivernment  has  given  an  order  for  oO.OOO  tons 
of  rails  for  the  Canadian  National  Railways  to  the 
Algoma  Steel  Corporation,  and  stands  ready,  it  is 
understood,  to  give  a  similar  order  to  the  Ddrainion 
Iron  &  Steel  Company,  if  that  concern  will  quote  a 
price  to  meet  American  competition.  The  Minister  of 
Railways  sees  uo  reason  why  rails  should  cost  more 
now  than  they  did  last  year,  ignori-ng  the  fact  that 
anotlier  department  of  the  Government  was  largely 
instrumental  in  arranging  a  heavy  increase  in  miners' 
wages  last  Xovember.  The  stand  taken  by  the  Govern- 
ment, botli  in  regard  to  coal  for  the  locomotives  and 
rails  for  the  track  of  the  National  Railways  is  that 
miners'  wages  must  be  reduced,  and  the  administration 
is  unloading  upon  the  companies  the  difficult  task  of 
enforcing  such  a  reduction,  because,  as  is  well  know-n, 
it  is  the  production  cost  of  fuel  that  sets  the  production 
cost  of  steel  rails  at  Sydney.  If  the  Government  de- 
sires to  get  coal  and  rails  at  U.  S.  prices  it  will  have 
to  place  its  orders  in  the  United  States.  There  is  a 
disposition  at  OttaAva  to  ignore  altogether  the  limita- 
tions of  Canada  when  they  desire  to  purchase  material, 
and  it  seems  to  be  a.ssumed  that  coal  is  just  coal  Avher- 
ever  it  is  frinid.  and  that  if  it  costs  more  to  mine  in 
Nova  Scotia  than  it  does  in  Pennsylvania  it  is  self- 
evident  confirmation  of  incompetence  in  Can^idian 
operators.  If  Canada  is  to  become  self-contained  and 
self-sufficient  in  the  day  f)f  testing,  our  statesmen  will 
have  to  cease  tiie  everlasting  measurement  of  our  eco- 
nomic ai'hievements  and  industrial  ability  against  the 
standards  (  f  the  I'nited  St;ites.  We  cannot,  it  may  as 
well  be  admitted.  comi)ete  in  an  even  contest  with  the 
I'nited  States  in  any  industrial  a<'liievements  that  are 
based  on  coal,  and  will  anyone  name  industrial  activi- 
ties that  are  not  .'  Any  administrat ii)ii  that  relentlessly 
pits  our  weak  anrl  exotic  steel  industry  against  the  world- 
overshadowing  .steel  industry  of  the  I'liited  States  may 
not  be  seeking  to  compass  the  destruction  of  Canadian 
steel  plants,  but  if  they  i)it  the  weak  against'  the  strong 
what  rth.M-  result  can  tliey  look  for.'  The  proceedings 
of  the  Fuel  Cnmniiffee  in  Ottawa  have  been  puncituated 
by  iTcscendo  exclamations    of  astonishment  that  Nova 


Scotia  coal  cost  so  much  more  to  mine  tlian  does  coal  in 
Pennsylvania,  and  this  ancient  knowledge,  which  is 
burned  into  the  consciousness  of  the  coal  operator  by  a 
half-century  of  hopeless  fighting  against  uneven  odds, 
was  i-eceived  in  Ottawa  as  something  new.  something  to 
be  astonished  about,  and  something  to  be  remedied. 
In.stead  of  recognising  the  incalculable  economic  value 
of  Nova  Scotia  coal,  that  miracle  of  preservation  in  a 
half  continent  of  coalle.ss  Canada,  there  seemed  to  be  a 
half-expressed  resentment  that  Canadian,  railways  and 
industries  should  be  asked  to  sui)port  an  industry  that 
could  not  quote  dollar  for  dollar  for  its  product  against 
the  coal  of  the  United  States.  The  combined  result  of 
the  sparing  hand  of  Nature,  of  a  hundred  years  working 
of  the  coal  deposits,  of  twenty-five  years  of  screwing 
down  of  .selling  prices  to  tlie  United  States  mhiimum,  of 
tremendous  enlistments  of  miners  in  the  War,  of  forced 
shii)-requi.sition,  and  inflated  cui-rency,  is  all  laid  to 
the  discredit  of  the  coal  companies. 

This  is  a  curious  method  of  assuring  the  futui-e  fuel 
supply  of  Canada. 

In  regard  to  the  actual  price  of  steel  i-ails,  the  Sydney 
"Record"  quotes  the  Minister  of  Railways  as  stating 
that  .steel  rails  are  offered  in  the  United  States  at  $47 
per  ton,  and  that  in  view  of  wage  reductions  and  slack 
demand  in  the  United  States  "it  is  not  considered  rea- 
sonable that  the  government  should  be  called  upon  to 
pay  an  increased  price  for  rails  in  1921."'  The  Minister 
does  not  explain  what  the  price  of  steel  rails  in  the 
United  States  has  to  do  with  their  cost  in  Canada, 
which  is  a  pity,  as  this  is  precisely  where  the  people  of 
Canada  would  be  interested. 

The  "Record"  states  that  a  base  (luotation  of  .$47  in 
the  United  States  would  be  added  to  as  follows.  An  ad- 
dition of  $1.60  per  ton  for  the  C.  N.  R.  "nick  and  break 
te.st"  is  necessary.  Duty  is  $7.84,  and  prevailing  ex- 
change will  add  $6.07,  making  a  total  co.st,  without 
freight  charges,  of  $62.51  per  ton. 

The  Algoma  Steel  Corporation  has,  according  to 
the  Minister  of  Railways,  been  offered  the  same  price 
as  la.st  year,  namely  $05  per  ton  for  rails,  but  the  price 
at  which  the  order  for  50,000  tons  was  recently  taken  is 
not  known. 

Thus,  it  would  appear,  the  Government  offered  the 
steel  companies  a  ]irice  whi(\h  is  seven  dollars  a  ton  less 
than  the  cost  of  American  rails  to  themselves,  wilhoiif 
frcifjhi.  If  there  is  any  desire  to  help  the  Canadian 
steel  com])anies  that  desire  has  not  obtruded  itself. 


HYDRO-ELECTRO  MACHINERY  MANUFACTURE 
IN  CANADA. 

A  witness  before  the  Fuel  Committee  of  the  House 
of  Commons  stated  that  the  large  machines  now  used 
for  hydro-electric  power  development  in  Canada  are 
usually  made  in  the  States  and  are  imported  into  Can- 
ada "even  when  purcha.sed  through  Canadian  firms 
who  are  the  builders  of  the  .smaller  electrical  units." 
This  witncs.s  expressed  the  opinion  that  duty-free  ad- 
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iiiissinii  of  livflro-electric  material  and  ma(;hinery  from 
tlip  I'liitcd  .States  into  Canada  wonld  result  "in  a 
distinct  advance  of  power  production''  in  Canada. 

Tiic  icader.s  of  "Iron  &  Steel  of  Canada"  aic  aware 
lluit  no  hiaticli  of  tlie  secondary  processes  of  the  iron 
and  steel  industry  in  Canada  lias  in  recent  years  shown 
such  ^'rowth  as  the  inajiufacture  of  hydro-electric  ma- 
diinery.  and,  as  this  column  jxiinted  out  in  the  last 
issue,  Caiuidian  mainifacturers  have  equipped  them- 
selves to  jiroduce  Iar<jer  water-power  units  than  have 
iiitherto  been  projected  in  any  country.  Remission  of 
the  duty  on  hydro-electric  machine-ry,  stated  this  wit- 
ness, wonld  not  cause  the  Government  to  lose  any  re- 
veiuie,  as  "no  one  can  be  said  to  lose  by  giving?  up  that 
which  they  have  no  chance  of  obtaining." 

The  same  witness  urged  the  duty-free  admission  of 
mining  nuicliincry  and  distillation  equipment  for  utiliza- 
tion of  Canadian  oil-sliales,  although  his  argument  was 
weakened  by  tiio  admission  that  no  impoitant  develop- 
ment had  as  yet  taivon  place  in  utilization  of  the  oil- 
shales  in  the  Ilnited  States. 

Without  dealing  specifically  with  the  economics  of 
these  two  largely  undeveloped  sources  of  light,  heat  and 
power  in  Canada,  we  desire  to  register  a  general  objec- 
tion to  the  implied  statement  that  Canadian  resoui'ces 
must  be  develojied  by  the  material  aid  and  the  erigineer- 
iiig  advice  of  the  United  States.  If  there  is  anything 
.striking  in  the  development  of  Canadian  natural  re- 
sources v.p  to  this  date,  it  is  the  fact  that  the  special 
conditidiis  Found  in  Canada  have  called  foi-tli  ;i  special 
tcclmitpie,  native  to  the  country,  and  not  excelled  in 
k'ind.  Tlie  adaptability  of  the  Canadian  in  the  engine- 
ering- pi-dblcms  of  tlie  war  is  not  gainsaid  and  the  best  of 
i'eas())is  exist  for  this  adaptability.  The  Canadian  has 
a  uni({ue  capacity  for  making  the  best  of  material  re- 
sources, which  is  a  combination  of  his  heritage  of  nat- 
ural selection  from  pioneering  fathers,  and  unicpie  nat- 
ural obstncles  that  have  been  overcome  iji  develoi)ing 
the  Dominion  itself.  Canada  is,  has  been,  and  will  l)(>, 
a  leader  in  water-i)ower  developments.  Much  of  the 
1eclini(|ue  has  been  developed  here,  and  is  native  to  our 
soil.  But  f(M-  this  power  of  adaptability  to  environment 
ihe  Canadian  would  not  have  persisted  as  he  has  done, 
would  long  ago  have  disajipeared  as  a  type  and  have 
been  merged  into  the  population  of  the  United  States 
because  of  the  lack  of  the  fundamental  element  of  pro- 
gress. This  spirit  in  the  Canadian  is  as  the  shell  tliat 
protects  the  crustacean  from  his  enemies,  and  those  who 
seek  to  weaken  independence  and  initiative  in  Canada 
by  suggesting  our  inability  to  help  ourselves  are  dan- 
gerous, because  their  arguments  subvert  the  spirit  lal 
strength  of  the  Canadian  ]ieople  uiuler  the  guise  of 
material  advantage. 

This  country  has  lean,  refi-aclory  oi-es  of  iron.  It  is 
l)roceediug  to  develoii  processes  that  will  imin-ove  their 
])hysical  condition.  AVe  have  large  (pmntities  of  lignite, 
liossessing  unsuitable  fuel  characteristics.  We  are  suc- 
ceeding in  inaking  lignites  available  as  a  substitute  for 


anthracite.  Canada  has  large  peat  areas.  Certain 
technical  advances  have  been  made  in  Canada  in  utilizing 
peat  that  are  to  be  credited  entirely  to  Canadian  work. 
The  utilization  of  oil-shales  is  a  certainty  of  the  future, 
and  when  it  comes,  it  is  more  than  likely  that  it  will  be 
brought  about  by  the  development  of  a  special  techni- 
que in  Canada  to  suit  the  Canadian  variety  of  .shale. 
Canadian  metal-ores  of  complex  constitution  have  been 
made  amenable  to  commercially  profitable  separation  by 
home-grown  methods.  Canadian  forestry  is  a  distinctly 
national  development.  The  list  of  similar  national 
achievements  is  too  large  to  in.stance  further,  but  leading 
them  all  is  water-power  development,  in  which  this 
country  plays  second-fiddle  to  none. 


EXPORT  OF  WABANA  IRON  ORE. 

The  Bill  before  the  IIou.se  cf  Assembly  in  Newfound- 
land proposed  to  confirm  an  agreement  between  the 
Dominion  of  Newfoundland  and  the  steel  companies  in 
Cape  Breton  now  forming  part  of  the  British  Empire 
Steel  Corporation,  is  an  important  measure,  which  re- 
fleets  a  desire,  actuated  largely  by  necessity  to  pay 
Newfoundland's  heavy  Avar  expenditures,  to  obtain  a 
greater  revenue  from  the  iron-ore  deposits  of  Wabana 
that  form  .so  large  a  proportion  of  Newfoundland's  sour- 
ces of  material  wealth.  The  ore  deposits  are  owned  in 
fee  simple  by  the  associated  steel  companies,  and  royal- 
ties cannot  be  imposed,  which  explains  the  imposition 
of  export  taxes.  The  agreement  is  important  to  the  com- 
panies interested  inasmuch  as  it  limits  their  liabilities 
arising  from  projected  increase  of  iron-ore  output  to  a 
prescribed  amount  during  a  stated  period,  and  this  is 
an  advantage  where  electoral  governments  change 
(juickly. 

The  provision  which  refers  to  a  projected  blast-furn- 
ace plant  in  Newfoundland  has  probably  in  mind  cer- 
tain affiliations  with  British  steel-making  companies, 
and  changes  in  the  British  coal  industry  that  might 
make  it  preferable  to  ship  ])ig-iron  from  Newfoundland 
in.stead  of  ore,  although  such  a  proposal  would  involve 
the  bringing  of  coal  to  the  bla.st  furnaces  from  Cape 
Breton,  or  other  point  of  supply.  Should  this  project 
not  be  consummated,  iiowever.  the  burden  of  the  agree- 
ment would  appear  to  be  that  a  maximum  export  tax  of 
ten  cents  per  ton  will  be  imposed  on  iron  ore  shipped  to 
points  other  than  jioints  in  Nova  Scotia.  Newfoundland 
benefits  immediately  by  an  increase  from  T^-;  cents  per 
ton  to  25  cents  per  ton  upon  ore  shipped  to  Nova  Sco- 
tia. Normal  o]ioration  of  the  Cape  Breton  steel  plants 
would  call  for  annual  ore  shipments  of  between  SOO.OOO 
and  1,000,000  tons. 


IXDEX  M'MBER. 

This  issue  contains  the  Index  to  Volume  Two  of  '"Iron 
and  Steel  of  Canada"  beginning  February  1920  and 
ending  January  1921. 
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The  Canadian  Steel  Industry  and  the  Direct  Process 

An  Introduction  of  the  Bourcoud  Open  Cycle  Direct 
Process  and  its  Economical  Possibilities  Under  the 
Present  Conditions  of  Canadian  Iron  and  Steel 
Industrial  Development. 

]5v  NOKI.   STATJIAM.  * 


Introduction- 

The  futui-p  development  of  the  metallurgy  of  iron 
and  steel  in  Canada,  with  the  view  to  establishing  the 
industry  for  the  entire  domestic  consumption,  necessi- 
tates a  very  careful  survey  of  the  national  resources 
and  the  best  and  most  economical  utilization  of  domes- 
tic raw  materials.  The  permanent  establishment  of  a 
•rreat  steel  industry  in  this  important  part  of  the  Brit- 
ish Empire  should  depend  for  its  basic  requirements 
on  Canadian  iron-ore.  fuel  and  hydro-electric  energ-y. 
In  some  parts  of  the  country,  of  course,  an  established 
industry  must  depend  upon  raw  materials  to  economi- 
cally sustain  and  operate  blast-furnaces  on  account  of 
the  lack  in  the  neighborhood  of  domestic  coking  coal; 
but  from  an  economic  point  of  view,  such  a  general 
soltution  of  the  problem  is  undesirable,  resulting  in  a 
permanent  loss  of  revenue  to  the  country.  Canada,  to 
be  independent,  must  rely  on  domestic  raw  materials 
as  far  as  possible,  and  develop  the  most  economical 
and  appropriate  methods  of  manufacture,  to  take  full 
advantage  of  what  she  actually  has  or  can  replace  in 
substitution  for  what  she  has  not. 

A  short  survey  of  the  present  status  of  the  industry 
shows  that  Canada  has  two  important  iron-producing 
districts— Nova  Scotia,  with  35%  of  the  total,  and  On- 
tario with  659; .     They  represent  the  bulk  of  the  do- 
mestic steel  and  iron  manufacture  of  the  country,  but 
are  based   on  widely  different  economic  conditions. 
Nova  Scotia  produces  its  own  coal  and  obtains  iron-ore 
from  deposits,  owned  by  the  steel  companies,  in  New- 
foundland; while  Ontario  imports  both  from  the  Unit- 
ed States.    Tn  contradistinction  to  these  two  cases  of 
established  industry.  British  Columbia  produces  prac- 
tically no  iron,  although  possessing  large  deposits  of 
pood  "ore  calculated  to  contain  many  millions  of  tons, 
and  is  producing  at  the  present  time  more  than  two 
and  one-half  million  tons  of  good  coal  annually.  Un- 
der such  distinctly  favorable  conditions,  no  one  can 
doubt  the  feasibility  of  establishing  there  a  steel  in- 
dustry, not  only  for  Caiuula  but  also  for  the  Pacific 
Coast' in  general,  based  \ipon  a  good  home  market,  the 
Pacific  Coast  requirements  of  the  United  States,  and 
possibly  a  large  export  trade.    Attractive  from  a  pure- 
ly financial  standpoint  as  this  should  be  to  Canadian 
manufacturers,  initiative  seems  to  be  lacking,  and  from 
indication.s,  the  opportunity  has  already  been  taken  ad- 
vantage of  by  powerful  interests  in  the  United  States 
and  it  is  stated  that  blast  furnaces  will  be  established 
on  Puget  Sound  (United  States),  importing  both  iron- 
ore  and  coal  from  Canarla.  thus  reversing  the  case  of 
Ontario  and  taking  from  P.ritish  Columbia  the  initia- 
tive— or  at  least  offering  serious  competition  to  any 
Canadian   steel   industry   which   may  be  established 
there,  unless  Canada  adopts  promptly  newer  and  more 
economical  methods  of  manufacture. 

On  the  otlu'r  haiul.  in  spite  of  what  has  been  specu- 
lated in  years  before,  it  is  tiow  generally  recognized 
that  the  electric  smelting  or  electric  l)last-furnace  has 
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been  overestimated,  and  cannot  give  a  complete  an- 
swer to  the  iron  and  steel  problem  foi-  Canada  at  the 
present  time,  inasmuch  as  hydraulic  power  should 
be  more  desirable  and  profitably  used  in  other  activi- 
ties such  as  traction,  general  manufacture  and  house- 
hold use,  where  the  emplojanent  of  coal  is  infinitely 
more  wastefully  used  than  in  the  metallurgy  of  iron, 
and  can  pay  more  remunerative  price  for  power-  The 
best  that  can  be  expected  to  be  found,  when  possible, 
is  a  suitable  cooperation  of  fuel  and  hydraulic  re- 
sources. 

Direct  Processes. 

Some  prominence  has  been  given  recently  in  techni- 
cal journals  to  new  methods  for  the  direct  reduction 
of  iron-ore  based  upon  powdered  fuel  as  the  reducing 
agent;  and  it  is  the  ob.iect  of  the  present  article  to  de- 
scribe in  some  detail  and  from  an  economical  stand- 
point, a  new^  process  effecting  the  complete  reduction 
by  means  of  proper  reducing  gases.    Such  a  process, 
which  is  knoAvn  as  the  "Bourcoud  Open-Cycle  Direct 
Process"  has  been  thoroughly  investigated  and  favor- 
ably reported  on  by  the  U.S.  Bureau  of  Standards 
and   the    U.  S.   Bureau   of    Mines    at  Washington. 
The    process    is    the    result    of    exhaustive  Avork 
and  investigation  by  A.  E.  Bourcoud,  w^ho  has  inter- 
ested himself  in  this  problem  since  1906,  covering  the 
entire  field  of  research  in  experimental  and  practical 
development  of  the  metallurgy  of  iron  and  steel  by  dir- 
ect methods.    Bourcoud 's  preference  for  a  gas  reduc- 
tion is  based  on  his  OAvn  experience  and  general  know- 
ledge of  the  sub.ieet.    In  his  reasoning  he  points  out 
that  the  reduction  of  solid  iron-ore  with  solid  fuel  is 
physically  impossible  because  of  the  lack  of  adequate 
contact,  no  matter  what  is  the  degree  of  fineness  of  the 
grain  or  homogeneity  of  the  mixture.    If  practical  re- 
sults are,  however,  obtained  with  this  procedure,  it  is 
only  due  to  the  beneficial  effect  or  action  of  the  gases 
evolved  in  the  operation  which  completes  the  reduc- 
tion.   Were  it  not  for  these  gases,  the  operation  would 
be  incomplete  and  fault.v.    If,  then,  the  gases  play  the 
most  important  part  in  the  critical  period  of  reaction, 
it  is  evident  that  tlu'y  can  do  the  whole  work  if  the.v 
are  brought  together  with  the  ore  under  the  right  con- 
ditions.   It  is  noteworthy  to  observe  that  the  only  di- 
rect process  in  industrial  existence  at  the  present  time 
reduces  magnetic  concentrates  with  gases  avoiding  the 
contact  of  solid  fuel.    The  process  is  a  crucible  one.  the 
invention  of  Sieurin.  working  in  IToganas  (Sweden V 
The  ore  is  placed  in  la.vers.  separated  from  the  coal  bv 
layers  of  lime.   The  gases  evolved  have  to  pass  through 
the  lime  and  coal  in  a  process  of  regeneration  thereby 
becoming  desulphurized  and  the  reduction  is  practic- 
ally complete  with  only  traces  of  oxide. 

The  technical  failures  in  practice  of  the  direct  processes 
are  due  to  nothing  more  than  the  inefficient  physical  me- 
thods adopted  rather  than  the  lack  of  chemical  action. 
This  woidd  take  place  according  to  theory  if  the  \vork- 
ing  conditions  had  been  the  necessary  ones.  Economi- 
cal failures  also  of  direct  processes  may  be  caused  by 
an  improper  selection  of  the  technical  methods,  making 
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tlio  suceossivo  ojicrativo  steps  impossible  or  difficult  to 
roalizc  in  practice  even  with  the  most  perfect  theoreti- 
cal reactions,  the  result  beinp:  loss  of  energy  and  waste- 
Tlie  economic  cojiditions  of  direct  processes,  like  any 
other  jTK'tallurfrical  operations,  change  with  the  per- 
centaprc  of  metal  contained  in  the  ore  at  disposal;  rich 
ores  being  preferable  to  poor  ores  on  account  of  the 
smaller  amount  of  gangne  to  be  melted  and  slagged  off. 
Tt  also  influences,  to  a  great  extent,  the  initial'  cost  per 
unit  of  production.  Direct  processes  have  been  always 
proposed  in' connection  with  very  ricli  iron-ore.  How- 
ever, a  direct  process,  even  if  imperfect,  can  give  an 
economical  solution  in  places  where  no  other  means  of 
manufacture  would  be  possible,  its  possibilities  being 
in  this  case,  a  matter  of  making  iron  in  a  particular  lo- 
cation or  of  not  producing  iron  at  all,  and  its  fieUd  of 
utilization  is  therefore  restricted  and  confined.  But 
for  a  direct  process  to  succeed  in  the  same  place  w'ith 
ordinary  iron-ores  and  in  open  industrial  competition 
with  our  present  methods  of  manufacture,  with  all  the 
wonderful  accumulated  improvements,  large  units, 
stable  operation,  interchange  of  surplus  energy,  etc., 
is  entirely  another  matter  and  a  most  difficult  probl'em 
which,  if  it  Avere  solved,  would  command  a  prominent 
place  among  the  innovations  in  our  principal  and  basic 
industry. 

Bourcoud  has  directed  his  investigations  with  this 
end  in  view  and  the  simplicity  and  soundness  of  his 
expositions  have  not  been  disputed.  The  solution  of- 
fered by  his  process,  therefore  initiates  great  economic 
consequences.  The  fuel  possibilities  are  extended  by 
the  use  of  the  process,  from  low-grade  lignites  to  oil, 
including  the  use  of  good  coking-coal>  as  well.  The 
case  of  Ontario  is  within  this  latter  order  and  is  most 
interesting,  as  demonstrated  by  the  data  presented  in 
tabulated  form- 

The  inventor,  although  possessing  in  a  marked  de- 
cree the  scientific  knowledge  required  to  explain  and 
translate  the  theory  of  reduction  taking  place  in  the 
blast-furnace  (from  which  he  has  derived  bis  theoi'eti- 
cal  data),  and  applying  these  fundamental  laws  of  re- 
duction in  a  new  direction  ;  has  also  the  advantage  of 
a  thorough  engineering  and  technical  training  togeth- 
er witli  a  practical  experience  in  engineering  problems 
involving  the  handling  and  operation  of  industrial 
jilants.  Such  an  unusual  combination  is  rarely  pos- 
sessed by  an  investigator;  and  in  present  instance,  is 
no  doubt  responsible  for  the  comprehensive  and  logi- 
cal manner  in  Avhich  theoretical  considerations  involv- 
ed in  the  reduction  of  iron-ore  in  the  blast  furnace 
have  been  translated  and  applied  hy  Mr.  Bourcoud  to 
place  direct-steel  productioji  on  a  practical  footing. 

A  comprehensive  description  of  the  process  is  given 
l>elow.  but  it  must  be  stated  that  the  intent  of  this  ar- 
ticle is  not  to  enter  in  detail  into  the  technical  merits 
and  scientific  theories  of  the  process,  as  this  would 
take  considerable  space  and  moreover,  this  aspect  has 
been  thoroughly  discussed  alreadv  by  the  TT.S.  Bureau 
of  Standards  and  the  Bureau  of  Mines  in  their  special 
report  to  the  Chairman  of  the  War  Industries  Board 
in  1018  and  later  in  1010.  by  the  School  of  Mines  of 
the  T'^^niversity  of  Minnesota,  on  behalf  of  the  Bureau 
of  'Mines,  who  made  very  favorable  reports  and  re- 
commendations. Tin  soundness  of  his  theories  and 
scientific  deductions  are  here  by  these  reasons  admitt- 
ed and  considered  .settled  for  the  moment  under  such 
unbiased  indorsements.  The  main  ob.iect  of  the  pre- 
sent writing  is  to  show  the  economical  advantages  pos- 


sible to  be  derived  with  its  application  to  the  actual 
conditions  of  Ontario,  without  the  necessity  of  taking 
account  of,  or  waiting  for,  further  new  developments 
of  her  own  iron-ore  resources,  at  present  unexploited, 
and  possible  fuels, — circumstances  which  should  of 
course  extend  the  application  in  a  still  more  economi- 
cal way, — but  the  problem  at  i.ssue  now  and  the  ques- 
tion of  moment  is,  that  under  present  conditions  and 
resources  alone,  the  proce.ss  may  constitute  a  factor  of 
the  greatest  importance,  and  is  well  worthy  of  an  in- 
vestigation by  those  interested,  either  the  Provincial 
aiithorities,  local  smelters  or  by  others  with  progres- 
sive ideas  and  indepfrirlent  movements. 

Bourcoud  Process. 

On  general  lines  and  expressed  in  the  shortest  terms, 
the  Bourcoud  Direct-Process  does  not  deviate  sensibly 
from  the  traditional  lines  of  direct  production  and 
consists  in  reducing  iron-ore  with  gases  at  sufficiently 
high  temperature,  transferring  the  reduced  metal 
(still  solid)  to  an  electric  furnace  where  it  is  primar- 
ily melted  and  subsequently  to  another  electric  furnace 
where  it  is  finally  refined  if  required.  In  this  process 
the  reducing  gases  are  generated  by  the  gasification 
of  powdered  fuel.  Up  to  the  present  time,  in  spite  of 
the  numerous  trials  and  experiments  made  this  logical 
and,  in  appearance,  easy  solution  of  the  problem  of  the 
direct  manufacture  of  steel  has  never  been,  by  far, 
successfully  realized,  either  technically  or  economically. 

Such  a  simple  enunciation  of  the  successive  opera- 
tion involves,  however,  the  solution  of  two  important 
and  vital  problems  which  apparently  never  have  had 
attention  on  the  part  of  previous  investigators  and 
experimenters.    They  are  namely: 

First:  How  to  generate  a  good  reducing  gas,  and 

Second:  How  to  utilize  it  for  reduction. 

These  two  points  are  con.iointly  essential,  as  one  of 
'them  without  the  other  would  fail  to  find  the  proper 
solution,  and  are  an  alternative  to  our  present  methods 
of  manufacture.  The  solution  has  also  to  be  economical 
and  workable  under  all  its  aspects  on  large  scale  in 
order  to  take  competitive  industrial  rank  from  the  very 
beginning  of  its  existence. 

Before  describing  the  process  it  may  be  explained 
that  Fig.  1  and  2  .show  a  complete  unit  of  280  to  300 
tons  of  steel  per  day  and  Fig.  3,  a  complete  plant  of 
four  units  Avith  a  total  capacitv  of  400,000  tons  of  steel 
per  year  as  proposed  by  INIr.  Bourcoud  to  the  Brazilian 
Federal  Covernment  for  ^linas  Geraes.  and  now  under 
consideration. 

The  Bourcoud  process  may  be  said  to  comprise  three 
main  steps : 

(1)  The  making  of  a  high-temperature,  pure  reduc- 
ing-ffas  from  powdered  fuel  of  almost  anv  grade,  in- 
cluding lignite-    The  process  can  also  utilize  oil. 

(2)  The  reduction  of  ore  in  a  special  furnace  by  a 
ncAV  method,  involving  the  continued  and  repeated 
physical  contact  or  impingement  of  the  gas  and  the 
charge  which  is  pre-heated  to  the  critical  temperature 
before  entering  the  reduction  furnace.. 

(3)  IMelting  of  the  sponge-iron  produced  in  electric 
furnaces  adapted  to  receive  a  charge  of  metal  continu- 
ously from  the  reducing  furnp  'c. 

Tt  will  be  seen  in  the  following  description  that  these 
three  steps  have  been  so  carefully  correlated  that  t>i" 
whole  operation  of  manufacturing  steel  direct  from  th*^ 
ore  is  a  relatively  simple  matter  (when  viewed  from  a 
chemical-engineering   standpoint),    is   continuous  in 
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operation,  and  at  aii.v  time  under  the  most  coinplete 
eontrol. 

Tlie  first  step  in  the  proces.s  to  bo  cotisidered  in  this 
brief  deseription  is  the  Bourcoud  powdered-eoal  gas- 
produeer.  (See  " (xasif ication  of  Powdered  Coal" 
by  A.  E.  Houreoud  —  Chemical  and  Metallurgical 
E)if/hieeriri{j  Vol.  24,  April  (i,  1021.  —  page  600). 
This  consists  essentiall.v  of  a  vertical  tower,  lined 
with  refractory  material,  divided  vertically  into 
three  chambers  forming  a  long  continuous  duet  or 
chamber,  where  the  gasification  of  the  fuel  is  effected 
upon  the  in,ieetion  of  coal-dust  or  oil,  together  with  air 
heated  in  the  ordinary  t.vpe  of  stove  to  at  l^ast  500  deg. 
(".  It  was  found  tlial  the  essential  factors  in  the  pro- 
duction of  a  piire  reducing-gas  are  first,  the  correct 
and  necessary  temperature  of  air  for  the  particular 
fuel  under  treatment;  and  secondly,  the  time  of  con- 
tact necessary  for  the  formation  of  the  highest  pei"- 
centage  of  CO  and  hydrogen  possible-  Other  investi- 
gators working  on  this  problem  have  overlooked  these 
two  important  points  with  distinctly  unsatisfactory  re- 
suljts.  Ash  in  the  form  of  liquid  slag  and  dust  are 
eliminated  as  far  as  possible  from  the  reducing  gas  at 
convenient  points.  The  temperature  of  the  gases  leav- 
ing the  producer,  after  a  complete  gasification  is  about 
1200  deg.  C,  and  about  1000  deg.  C.  when  introduced 
into  the  discharge  end  of  the  rotary  reducing-furnace, 
meeting  and  reducing  in  its  passage  through  this  ap- 
paratus the  pre-heated  iron  ore  (temperature  of  pre- 
heat 7007800°  C.). 

The  reducing  furnace  is  formed  of  a  standard  ce- 
ment kilnshell,  of  the  rotary  type,  lined  with  refrac- 
tory material,  provided  with  new  form  of  expanding 
sleeves  at  each  end  to  prevent  escape  of  gas  etc.,  and 
also  containing  as  an  integral  part  and  rotating  with 
the  body,  a  continuous  series  of  helical  baffle-plates 
which  cause  the  gas  to  successively  impinge  upon  the 
body  of  the  ore  with  the  same  or  greater  impact  effect 
compared  to  the  action  of  the  reducing  gases  in  the 
blast  furnace.  The  result  is  that  the  ore  is  completely 
reduced  during  its  travel  through  the  furnace,  being 
converted  into  sponge,  which  is  forced  continuously, 
while  still(very  hot,  through  the  trunnion  of  an  electric 
furnace-  Two  electric  furnaces  are  retpiired  for  one 
rotary  unit,  one  continuously  operating  slagging-off 
and  intermittently  discharging  the  molten  metal  while 
the  other  is  kept  as  a  spare  for  replacement  and  patch- 
ing of  lining. 

The  helical  arrangement  of  the  reducing  furnace, 
which  at  first  sight  may  be  obscure,  seems  to  be  a  solu- 
tion of  the  probliem  of  the  deoxidation  of  iron  ore  in  a 
rotary  furnace,  which  up  to  now,  has  been  unsolved 
and  the  cause  of  the  manifold  failures  in  a  practical 
sense  of  other  processes  using  continuous  rotary-furn- 
aces. This  practical  method  of  carrying  out  the  theo- 
retical requirements  of  the  direct  process  in  which 
kinetic  energy  plays  such  an  important  part,  repre- 
sents long  and  arduous  work  by  careful  analysis  of  the 
theory  of  reduction,  and  is,  I  believe,  offered  by  Mr. 
Uourcoud  and  applied  in  a  practical  form  for  the  first 
time.  This  important  phenomena,  upon  which  hinges 
the  Bourcoud  Direct-Process,  should  be  given  careful 
study.  The  inventor  and  others  have  conclusivel.v 
proved  that  a  straight  tube  furnace  or  ordinary  dimen- 
sions, either  with  raising  ribs  or  plain,  will  not  be  suit- 
able for  intensive  work,  owing  to  the  lack  of  contact,  or 
proper  conditions  between  the  gas  and  the  charge;  and 
the  length  or  number  of  such  furnace  for  a  given 


weight  of  product  would  be  impractical.  It  has  been 
found  that  to  duplicate  the  blast  furnace  effect,  a  sys- 
tem of  impacting  arrangement  is  required. 

Bourcoud  shows  from  blast-furnace  practice  that  the 
time  necessary  for  the  reduction  of  a  given  lump  of  ore 
of  the  average  physical  stnieture,  at  the  average  tem- 
perature in  the  gas-reducing  zone  of  the  blast  furnace, 
is  directly  proportional  to  the  sf(uare  roof  of  the  dia- 
meter of  the  lump,  and  inversely  to  the  scpiare  root  of 
the  kinetic  pressure  on  the  pole  of  the  lump,  due  to  the 
moving  mass  of  reducing  gases.  By  a  proper  selection 
of  the  convenient  maximum  of  the  grain  composing 
the  charge  and  b.v  a  proper  spiral  pitch  governing  the 
intensity  of  kinetic  pressure  for  a  given  production, 
the  reducing  condition  of  the  blast-furnace  cannot  on- 
ly be  duplicated,  but  greatly  improved.  The  whole 
length  of  the  rotary  furnace  would  be  a  reducing  zone, 
while  in  the  blast  furnace,  five-sixths  of  the  total  static 
and  kinetic  pressure  is  wasted  in  other  activites  which 
have  no  beneficial  action  on  the  reduction  of  the  ore. 

The  gases  issuing  from  the  reducing  furnace  may  be 
considered  equivalent  to  good  blast-furnace  gas,  hav- 
ing still  a  large  amount  of  sensible  heat  and  potential 
fuel-value  They  are  used  partly  for  pre-heating  the 
ore  charge  in  an  ordinary  type  of  rotar>-  furnace, 
I)ai'tl.v  in  the  stoves  to  heat  the  blast  for  the 
gas  producer,  and  the  balance  is  used  in  the  boiler- 
house  or  gas  engines,  as  preferred  or  most  convenient. 
The  considerations  of  the  fuel  requirement,s  of  the  pro- 
cess is  affected  b.v  the  kind  of  ore  treated.  The  mini- 
mum practical  volume  of  gases  necessary  to  thorough- 
ly reduce  a  charge  of  ore  is  not  precisely  the  volume 
i-epresenting  the  combustion  of  gases  necessary  to  sup- 
pl.v  the  heat  requirements  of  the  system  after  leaving 
the  furnace.  It  is  generally  less,  and  more  fuel  has  to 
be  accounted  for  in  order  to  complete  the  operation. 
These  heat  requirements,  as  previously  stated,  are:  (1) 
Drying  and  pre-heating  the  charge;  (2)  Pre-heating 
the  primary  air  for  gasification:  and  (3)  Generating 
the  electric  power  for  the  primar\'  melters.  refiners  and 
all  mechanical  needs  of  the  plant.  The  third  item  is 
the  most  changeable,  depending  on  the  kind  of  ore  at 
disposal.  Weight  for  weight,  the  melting  of  slag  re- 
ouircs  practicall.v  double  the  amount  of  energy  taken 
by  the  melting  of  the  metal.  The  case  of  Ontario  with 
Lake  ores,  producing  0.40  tons  of  slag  per  ton  of  metal, 
necessitates  additional  supplies  of  fuel  which  can  be 
repDaced  with  hydraulic  power  if  at  disposal  and  at  a 
reasonable  price  compared  with  the  cost  of  fuel.  Tab- 
les I  and  II  and  III  deal  with  a  semi-h.vdraulic  direct- 
proce.ss  in  Ontario- 
Rich  ores  like  high-magnetic  concentrates  or  Brazil- 
ian natural  ores  do  not  offer  much  opportunity  for  re- 
placement, as  the  Avaste  gases  can  prodiice  easily  all 
the  heat  and  power  required  by  the  system.  It  is  here 
that  British  Columbia  is  placed  in  a  very  favorable 
position,  natural  resources  consisting  of  abundant  coal, 
good  magnetic  ore  and  also- concentrates  therefore  of- 
fer a  new  aspect  for  the  direct  processes  under  consi- 
deration ;  and  the  results  should  be  still  more  advan- 
tageous. (See  table  IVV 

With  reference  to  the  puritv  of  the  metal  obtained, 
the  preliminary  roasting  preparatory  to  the  entrance 
of  the  iron  ore  to  the  reducing  furnace,  will  eliminate 
practicall.v  all  the  sulphur  from  that  source,  while  the 
sulphur  of  organic  origin  contained  in  the  fuel  used, 
should  be  converted  into  sulphur  dioxide,  which  would 
remain  undecomposed  during  the  reduction. 
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BOURCOVD   0PI:N-CYCI>I:   direct-process  of  STBEIi 
MANUFACTURE. 

Kig.  — I'lan  showing  general  arrangement  for  steel  plant  of 
1.000  to  1.200  tons  daily  capacity,  proposed  to  the  Brazilian 
Federal  Government   for   Minas  Geraes. 


Index  to  Iiettering'  used  on  Figs.  1,  2  and  3. 


Rcducmo;  ^ASCS  ;   ».  »  »  _   ,  »  l.^re-heating  Furnace. 

CombMihbIC  (;aS<rS  Icavlnc^,  »•  Reducing  Furnace. 

Bcducir^  Turn!»C£       J   *  — -*  —   *■        c.  Sponge-compressing  and  charging  machine. 


Prcducti  of  CoM\bu4>i0n 
Lime  COnyfyofL 


D.  Primary  electric  nielter. 
K.  Continuous  slag-quenching  pits 
.  F.  Powdered-coal  bunker. 

Iro,,  Or€  convcjer:   ,  ^  ^   .  ,  ,  ^  ^  ^   •        Q    p    S    g    Regenerative  Stoves. 

TowdCrcd  CeM  injcchon:   ^   ,   ,   .   ,  Powdered-coal  gas-producer. 

conveyor.  j  catcher. 

bl?^  convenor:  _u  »  — « — ^  — h — ►  ,  — h — *■         K.  Cottrell  Precipitator. 

OuJ>  COhVf ^Or ;   m— *  ^  ^  ,       „,    ^         I>.  Intermittent  electric-furnace  refiners. 

^^.  Gas-producer  control-house. 
-  ■»  -  -  ^.   ]-^(jiT(.-klln  for  electric  furnace. 

O.  Lamo-kiln  for  gangue. 
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The  phosphoric  iicid  of  the  ore  will  not  ho  reduced 
hy  the  fj:ases  at  fiiiy  temperature-  It  .will  then  enter 
the  electric  melter  as  it  was  ori<!:inally  charfjed  into 
the  pre  heating  furnace  and  will  pass  directly  to  the 
sla<r,  inasmuch  as  the  proper  and  necessary  conditions 
for  the  reduction  of  phosphoric  acid,  are  conspicuous 
hy  its  absence  or  can  be  made  so.  To  remove  any 
trace  of  sulphur  which  the  small  amount  of  ashes  in 
suspension  in  the  reducing  gases  may  have  deposited 
in  the  charge,  in  spite  of  the  great  velocity  of  circula- 
tion in  the  reducing  furnace,  one  slag  refining  has 
been  considered.  For  caliculating  the  operating  cost, 
refer  to  Table  1,  2  &  Ontario,  while  three  cases  have 
been  considered  : 

(a)  Using  fuel  exclusively,  and  generating  power 
with  modern  steam-turbines. 

(b)  Using  fuel  exclusively  and  generating  power 
with  large  gas-engines. 

(c)  Using  the  minimum  amount  of  fuel  for  reduction 
and  obtaining  the  extra  necessary  power  from  an  in- 
dependent hydraulic  supply. 

In  this  latter  case,  with  coal  at  +7.60  per  ton,  a  di- 
rect-process installation  would  find  the  same  metallur- 
gical cost  while  paying  for  the  supplementary  hydrau- 
lic power  from  a  Canadian  power-company  at  the  rate 
of  .74c  per  K  W.II.  (equal  to  .+47.r)0  per  II.P.Y.)  ;  but 
T  am  informed  that  an  important  supply  of  Avater  pow- 
er can  be  obtained  at  the  rate  of  s|^36.O0  per  H.P.Y. 
Considering  even  a  small  water-power  connection  of 
10.000  H.P.,  the  total  ainount  of  steel  produced  should 
be  about  130,000  tons,  and  a  small  steel  plant,  working 
with  two  units  of  ISO  tons  per  day,  woidd  show,  a  net 
decrease  of  coal  impoi'ted  into  ('anada  of  130.000  tons 
with  a  value  of  $988,000  and  also  about  3,900  tons  of 
iron  ore  valued  at  $23,000 — a  total  of  more  than  a  mil- 
lion dollars  per  year  saving  in  importations  of  coal  and 
iron-ore  by  the  adoption  of  the  P>ourcoud  direct-pro- 
cess, utilizing  supplementary  Canadian  hydraulic- 
power  to  the  value  of  $360,000  per  year.  It  may  be  of 
interest  to  cite  the  case  of  roasted  siderite  of  Magpie 
type  available  in  Ontario,  which  averages  50%  iron. 
Tf  this  roasted  ore  were  delivered  into  the  reducing 
funiace  at  750°C.,  eliminating  that  part  of  the  exhaust 
gas  necessary  for  drying  and  pre-heating  of  the  charge, 
and  this  gas  were  utilized  in  gas  engines,  there  would 
be  considerable  economy-  In  case  "C"  to  which  this 
corresponds,  it  Avould  mean  a  saving  of  275  K.W.II., 
or  for  one  ton  of  steel  to  be  produced,  one  ton  of  coal 
would  be  used  with  220  K.W.ll.  additional  water  pow- 
er. Gas  engines  supi)lying  820  KWII-(-220  Hydraulic 
=1040  KWH  necessary  i)er  ton  of  finished  steel  using 
this  kind  of  ore. 

In  the  case  of  P>razil  the  consumption  of  imported 
English  coal  for  starting  the  industry  is  estiiriated  at 
1.14  tons  per  ton  of  steel  and  the  power  would  be  all 
generated  by  steam  turbines  from  the  surplus  fuel-gas 
of  the  process-  The  lignite  resources  of  Brazil  will  re- 
place, gradually,  imported-fuel  in  the  future  develop- 
ment. With  this.direct  process,  Brazil  can  pass  from 
a  non-productive  iron  country  to  an  important  export- 
'v<x  centre,  being  abl«  to  deliver  into  England  and  the 
United  i^tates  refined  structural  steel  at  as  low  a  price 
as  it  could  be  produced  bv  the  same  direct  process  in 
England  or  the  United  States.  One  of  these  units 
would  produce,  with  Lake-class  ore  or  50%.  about  180 
tons  per  day  each ;  and  with  British  Columbia  ore, 
about  240  tons,  uiider  a  conservative  estimate. 


Conclusion. 

Viewed  by  a  steel  metallurgist,  the  Bourcoud  pro- 
cess may  be  considered  a.H  too  revolutionary  in  char- 
acter not  only  on  account  of  the  essential  differences 
of  blast-furnace  practice,  contact  with  which  seems  to 
be  entirely  lacking;  but  also  from  the  fact  that  any- 
one should  attempt,  even  with  hesitation,  to  produce 
steel  by  apparently  disregarding  entirely  the  accumu- 
lated experience  gained  by  steel  manufacturers  during 
the  past  100  years.  On  the  face  of  it,  in  considering 
the  question  only  from  one  side,  these  criticisms  seem 
to  be  correct,  until  a  closer  study  is  made  of  the  sub- 
ject, which  will  amply  repay  those  interested  in  the 
iron  and  steel  industry-.  Mr.  Bourcoud  has  based  his 
conclusions  and  practically  started  his  investigations 
upon  the  unbiased  assumption  that  however  imperfect- 
ly, from  a  chemical  viewpoint,  steel  is  produced  pri- 
marily from  pig  iron  of  the  blast  furnace,  still  this  lat- 
ter operation  is  an  efficient  one  as  regards  the  econo- 
mical utilization  of  fuel,  and  its  actual  yield  has  reach- 
ed such  a  point  of  excellence  that  little  improvement 
is  likely  to  take  place  in  this  industry  through  modifi- 
cations in  the  existing  type  of  apparatus. 

If  all  the  necessities  of  the  metallurgical  industry 
were  confined  to  the  employment  of  ca.st  iron  alone, 
there  is  no  doubt  that  the  incentive  for  economical  im- 
provement would  find  very  narrow  limits  given  our 
present  state  of  advancement  in  the  art ;  but  on  the 
other  hand,  if  cast  iron  is  considered, — as  it  ought  to 
be  in  this  case — as  the  basis  for  the  production  of  steel, 
undoing  the  greater  part  of  the  efficient  work  which 
the  blast  furnace  does,  the  combination  as  it  exists  to- 
day is  by  no  means  perfect,  and  it  is  in  this  field  that 
a  great  opening  is  offered  for  an  efficient  and  econo- 
mical process  for  the  direct  production  of  steel,  the  ob- 
.iect  of  which  should  be  to  reach  the  same  level,  at 
least,  as  has  been  attained  by  the  bla.stfurnace  in  the 
direct  production  of  cast  iron.  In  viewing  the  pro- 
blem from  this  point,  therefore,  the  object  of  investi- 
gators should  be  not  the  improvement  or  modification 
of  the  blast-furnace,  which  is  undoubtedly  the  most 
efficient  apparatus  for  its  particular  function,  but 
rather  adopting  its  good  points  and  avoiding  its  draw- 
backs wherever  possible.  This  is  emphasized  very  for- 
cibly by  Mr.  Bourcoud  in  his  original  report,  in  which 
he  gives  as  his  oi)inion  that  a  solution  may  be  found  with 
advantage  by  a  radically  different  method,  suppress- 
ing the  unnecessary  intermediate  and  dangerous  zone 
which  forms  the  link  between  the  reduction  of  the  oxide 
and  the  melting  of  the  reduced  metal,  the  two  real 
achievements  of  the  blast  furnace. 

Canadian  industrial  prosperity  depends  upon  the 
pioneer  work  of  public-spirited  men  of  affairs,  finan- 
ciers and  scientific  investigators.  Their  influence  on 
the  future  steel  industry  is  of  vital  importance  at  the 
present  time,  in  view  of  the  undeveloped  resources  of 
the  country.  Canadian  steel  manufacture  can  well  ex- 
pand into  one  of  the  greatest  industries  of  the  Domin- 
ion ajid  a  factor  to  be  reckoned  with  in  the  domestic 
consumption  of  iron  and  steel.  It  will  owe  a  debt  of 
gratitude  to  many  distinguished  workers  of  pure  and 
applied  science,  among  whom  it  is  soarcely  necessary 
to  mention  Professor  Stansfield.  nf  McGill  University. 
who.se  research  and  practical  assistance  in  connection 
with  the  iron  and  steel  industry  in  Canada  are  well 
known.  At  the  present  time  his  activities  in  the  field 
of  direct  reduction  of  iron  ore  are  commanding  gener- 
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al  attention,  wliieli  should  ovcMitually  result  in  Canada 
at  least  taking  the  lead  in  a  new  direction,  regardless 
of  the  natural  prejudice  encountered  in  the  establish- 
ed industry  of  the  pi'esent  day-  It  is  reasonable  to  ex- 
pect, however,  that  as  the  Canadian  steel  industry  of 
today  is  of  comparatively  recent  origin,  compared  to 
the  great  development  in  other  parts  of  the  American 
continent,  it  will  take  a  greater  interest  in  new  meth- 
ods of  inaiiuracturi' — or  at  least  be  open  to  argument; 
and  if  sucli  a  result  is  accomplished  in  a  minor  degree 
by  liie  foregoing  description  of  the  Boureoud  Process, 
the  object  of  this  article  will  have  been  achieved. 

The  relative  economic  position  of  Canada  and  the 
United  States  is  such  that  the  former  country  now  de- 
])ends.  to  a  very  great  extent,  upon  importation  of 
rails,  structural  steel,  sheets,  etc.  from  the  latter, 
whose  competition  in  the  future  will  place  a  great  bur- 
den on  the  Canadian  steel  industry.  If  this  industry- 
is  to  have  an  indej)endent  existence,  it  must  be  found- 
ed on  a  solid  basis  of  low-cost  production  (see  tables), 
scarcely  possible  of  attainment  by  present  methods  un- 
less accomplished  on  a  scale  comparable  with  that  at 
Pittsburg  or  Gary. 


TABLE  No  1. 

Province   of   Ontario,  Canada. 

norurori)  dikkct  steel  process. 

Consumption  of  Fuel. 
Case  (a)  All  fuel:  power  generated  with  steam  turbines. 
Case  (b)  All  fuel:  power  generated  with  large  gas  engines. 
Case  (c)  Semi-hydraulic.  Part  of  power  generated  with 
gas  engines  (40  per  cent)  and  the  rest  (60  p.  c.) 
taken  from  an  independent  water  power  station. 
IRON  ORE:   Lake  Ore — 50  p.c.   Fe  — 10  p.c.  moisture. 

Slag  per  100  metallic  iron  —  40. 
COAL:    Typical   Pennsylvania   coking  coal  —  dry  analysis: 

Carbon   80.25 

Hydrogen   5.24 

O.xygen   6.77 

Nitrogen   1.49 

Sulphur   0.79 

Aslies   5.46 


100.00 

REDUCING  GAS  IX  POWDERED  COAL  GAS  PRODUCER: 

Temperature  of  primary  air  —  average   500  deg.  C. 

Air  used  per  100  kg.  powdered  dry  coal   ..   325  cub.  Met. 

100  kg.  coal      100  cu.  met.  gas 
Carbon   monu.xide    ..    ..  142.00  cu.  m.  30.80  cu.  m. 

Hydrogen    56.60  cu.  m.  12.20  cu.  ni. 

Carbon    dio.xide     .  .     .  .      1.26  cu.  m.  0.27  cu.  m. 

Water  vapour   1.62  cu.  m.  0.35  cu.  m. 

.Nitrogen    260.00  cu.  m.  56.38  cu.  m. 


461.38  cu.  m.         100.00  cu.  m. 

Calculated  loss  of  (C)  in  ashes  (5  p.c.)  4.00  kg.    0.S7  kg. 

All  calculations  are  made 
103  Kg.  Ke  =  100  Kg.  finished  steel: 

(a)  (b)  (c) 

Ciial  ga.sified                                   Kgs        162  137  100 

\'oliime  gas  generated    ..    ..     f.              740  G30  460 
Composition   Gas    Entering  Reducing 

Furnace  at  about   1,000  deg.  C,  Cub  met.: 

Carbon    .Mon.o.xl.le                                226.0  193.0  141.0 

Hydrogen                                           90.0  76.0  56.0 

Carbon    Dlo.xlde                                  2.0  1.7  1.4 

Water   Vapor                                         2.6  2.2  16 


Nitrogen   419.4        357.1  260.0 

Total     .  .     .  .    -i  .     .  .  740.0  -  630.0  460.0 
Composition    Gas    Leaving  Reducing 

Furnace  at  about  7C0  deg.  C.  Cub.  met.: 

C:arbon     Mono.xide    182.0  149.0  97.0 

Hydrogen   72.0.  59.0  38.0 

Carbon   Dioxide    46.0  45.7  45.4 

Water  Vapor                                     20.6  20.2  19.0 

Nitrogen   419.4  357.1  260.0  ' 

Total  '  -  .  .        740.0  630.0  460.0 

Degree    of    Saturation,    leaving:     ..        0.205  0.242  0.320 

Heat  and   Power  wanted  i)er  100  Kg.  Steel: 
HEAT:   K.  Cal.  for  drying  and  i;ie- 

heating    ore    ..   ..      59,000  59,000  59,000 

K.C.  for  pre-heat.  pi  i.n'y  air  83,000  71,000  52,000 

POWER: 

For  melting  sponge    iron   ore   60 '/f 

eff.    K.W.H   32.00 

For  melt,  slag  6091    eff.  K.W.H.  24.8 

.  Total  in  primary  melter  K.W.H.  56.8 
For   final   refin.,    45'/<'    eff.  K.W.H.         19.0       .same  same 

Total  in  electric  furnaces  K.W.H.  75.8 
Complete  mechanical  needs  of  plant  6.5 

Total  K.W.H.  cap'y  for  power  house  82.3 
Calorific  value  of  gases  leaving  Reducing 

Furnace:  (2%  leakage)  ..  K.  Cal.  830,000  638,000  412.000 
Uses: 

Drying  and  preheating  charge,  — 

30%    eff  K.  Cal.    196,000  196,000  196,000 

Preheating  primary  air  —  P.S.S.  re- 
generator  60%    eff   K.  Cal.    139,000  118,000  8F,000 

Available  for  power  purposes     K.  Cal.    495,000  324,000  129,000 


In  modern  power  house  with  con- 
stant and   permanent  load: 

Steam  turbines  at  6,000  K  Cal. 
per  K.W.H  

Large  gas  engines  at  3.900  K.  Cal. 
per  K.W.H  

Additional    water  power  


Total  power 


K  .  W  .  H . 


82.3 


82.3 


83.0 


83.0 


830,000    638,000  412,000 


32.8 
49.2 

83.0 


TABLE    No.  2. 
Province   of   Ontario,  Canada. 

DETERMINATION  OF  THE   METALLURGICAL  COST. 

I 'ICR  .MICTRIC  TON. 
Approx.  Cost  of  Ordinary  and    Refined   O.   H.  Steel. 
Basis:  : 

Iron  ore,  non-Bess.  50%  •  . .    per  ton  $  5.90 

Coal                                                                      per  ton  7.60 

Coke   (by-product  Oven)                                      per  ton  10.30 

Powdered   coal    (7.60    _|_    0.40)                              per  ton  8.00 

Limestone                                                             per  ton  1.50 

Working  expenses  =   V.  S.  i)re-war  _j_  80% 
Cost  of  plant  —  I'.  S.  pre-war  _[_  80% 

Water   power                                                   H.  P.  Year  $36.00 

K.\V.Year  4S.00 

K.\V.Monr  0.56 

Pig  Iron: 

Iron  ore                                                 1.S4  tons  x  $.'..90  $10.86 

Coke                                                       1.10  tons  x  10.30  11.33 
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Limestone                                           0.47  tons  x    1.r>0       0.70           Relative  value                         100   287.  4».',.  «»0. 

Working   expenaes                                                                 2.80  (Mr)=  Margin,   (II)  — (I), 

  refined                                    .3..-,0  10.97  1.3.27  l.'i.24 

Sum    $2.5.69                   (Mr)      (K)  =  6%  25%  3Z%  51% 

Blast  l''urnare  surplus  gases  in  coal  heat  equivalent       1.12            Relative  value                                    100.  418.  .^.'.0  850. 


Metallurgical  operations  TOTAL  TON  OK  PIG  IKON    $24.57  TABLE    No.  4. 

Op«n   Hearth:  Cost  per  Ton  of  Steel  by  the  Bourcoud  Direct  Process. 

Pig  Iron                                            1.16  tons  x  $24.57    $28.50  British  Columbia. 

Coal                                                   0.30  tons  x      7.60       2.28  Approx.  Cost  of  Refined  Direct  Steel. 

Working   expen.ses                                                             4.97  Iron    ore    of    64%   1.62  tons  at  $5.50  $  8.90 

  Powdered    coal   1.25  tons  at    6.50  8.10 

Metal.   Operations   TOTAL  ORDINARY   O.  H.  STEEL    $35.75  Working  expenses   7.25 

Electric  Refining  1   slag:    (Gas  Engines)    2.54   

  Total   Metallurgiial  Operation   Cost   $24.25 

Metal.    Operations    TOTAL    REKINED    O.  H.  STEEL    $38.29  Per  Ton  per  Year. 

■   Cost  of  plant   $29.00 

BOITHCOUD  DIRECT  STEEL  PROCESS:                                  '  Working  capital   6.10 

(a)  All  fuel.    Power  by  steam  turbines.   

(b)  All  fuel.    Power  by  gas  engines.  Capital  Investment   $35.10 

(c)  Semi-hydraulic.    Power   by   gas   engine    (40%    and  Cost  of  Metallurgical  Operation."»   $24.25 

hydraulic   supply    (60%).  Fixed   Charges     3.51 

(a)        (b)        (c)  _  

Iron   ore                       2.05  tons  x  $5.90    $12.10'    $12.10    $12.10  Industrial  Cost   $27.76 

Powdered    coal    x    $.S.OO    ..     1.62  tons  12.96     

1.37  tons                   10.96    6%  on  Capital  Investment   2.10 

1.00  tons                                 8.00  Minimum    profitable    market   value   $29.86 

Working    expenses   7.25       7.25  6.55   

Hydro   power,    495    K.W.H.    x   c  0.56    2.77   


Metallurgical  Operations  TOTAL  COST  TABLE    No.  5. 

DIRECT  STEEL    ..    ..    $32.31     $30.31    $29.42         Industrial   Thermal  Efficiency. 


 —   I  kg.  coal   K.  Cal.  8.000 

Relative  cost:    Ordinary  O.   H.       100       90%  85%       82%  i  kg.  coke,   requires  1.50  kg.  coal. 

Refined    O.    H.       100       84%  79%       77%  j  kg.  coke,   produces   in   surplus  gas  (oven)    ..  K.  Cal.  752 
  1  kg.  coke,                —          —      (blast,   furn.)  K.  Cal.  1.085 


TABLE   No.  3.  1  kg.  coke,  produces  in  total   K.  Cal.  1.837 

Determination  of  the  lOconomic  Factors:    Per  Ton   per  year.         o,.        r/,   of  the  calorific  value  of  the  coal   15% 

(I)  Minitnum    Industrial  Cost,   


(II)  Minimum    Profitable   Market    Value,   and  I  kg.  pig   iron   requires    (507,    ores)    I.IO   kg.  coke    (1.40  net 

(III)  Ratio   to   Capital    Investment.  coal). 

Refined  Steel  i  kg.  O.  H.  Steel,    with    losses,    requires     1.16  kg.    pig  iron 
O.  H. Steel       by  the  Burcoud          (1.62  net  coal). 

Direct  Process  Met  coal  required,  per  kg.  O.  H.  ord.  Steel 

Ordiny  Refd     (a)       (b)       (c)         in  the  production  of  iron  charge  ....    kg.  1.62 

Cost   of   plant                             $43.80    49.00    35.50    33.00    22.50  coa.1  in  gas  producers,  per  kg.  ord.  steel    kg.  0.30 

Working  Capital  —  25%   cost  of   

metal,   operations                       8.90      9.50      8.10      7.60      7.30        Total  net  coal  per  kg.  ord.  O.  H.  Steel    kg.  1.92 


15.360  K.  Cal. 


(K)  Capital     Investment     ..     $52.70    58.50    43,60    40.60    29,80      Refining    (1    slag)    power  generated  with 

blast    furnace    gas    engines,    net  coal 

Relative   value   100       ...        83        77        57  equivalent   kg.  O.OS 

"JO        73        70        52  Total  net   coal,   per  kg.  refined  O.  H. 


  Steel   kg.  2.00 

Cost    of    metal.     Operations    $35.75  38.29  32.31  30.31  29.42  =  16,000  K.  Cal. 

Fixed  charges  — 10%  (K),  ^for  1  kg.  iron  requires  for  reduction   K.  Cal.  1.746 

reserv.  depr.  and  taxes   .  .       5.27  5.85  4.36  4.06  2.98  Sensible  heat  in  1  kg.  Steel  in  the  ladle  ....    K.  Cal.  348 


(U  Industrial  Cost  

$41.02 

44.14 

36.67 

34.37  32.40 

Total   heat   requirement  per 

kg.  of  steel    .  .  K 

.  Cal.  2.094 

6%  interest  on  (K)  

3.15 

3.50 

or  equivalent   in  coal  to  S 

t.OOO  K.  Cal.  0.262 

kg. 

(II)  Minimum  Profitable 

Bourcoud 

Market  Value 

$44.17 

47.64 

Open  Hearth 

Direct 

(IIl)Ratlo  to  Capital 

Steel 

Process 

(Mo)  =    Margin,    (II)  — (1), 

Ord'y  Refd 

(a)  (b> 

ordinary  

$  3.15 

7.50 

9.80  12.37 

Net  Coal  consumption  

kg.    1.92  2.00 

1.62  1.37 

(Ill)  Ratio  to  Capital 

Industrial    Thermal  efficiency 

%    13.6  13.1 

16.2  19.2 

(Mo)      (K)  =   ..  .. 

6.% 

17.2% 

29.1%)  41.5% 

Relative   value   versus  Refined 

%      ...  100 

124  147 

i. 
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JxN  AND  STEEL  INDUSTRY  FOR  BRITISH 
COLUMBIA. 

I5y  E.  A.  llA(J(iKN  i  Iroiii  Mining-  and  Engineering 
Kecord,  N'ancouver  B.C.) 
An  iron  and  .steel  industry  in  British  Columbia  is 
assured,  and  will  be  established  by  a  J3ritish  firm  that 
aU'eady  operates  a  large  iron  and  steel  plant  in  another 
part  of  the  British  Empire.  The  credit  for  the  estab- 
lishment of  the  industry  is  due  to  Ex-Ma^'or  Jas.  Find- 
lay.  Mr.  Findlay  was  one  of  the  first  men  to  volun- 
teer foi-  war  service  in  1914,  and  being  a  mechanical 
engineer  was  given  charge  of  important  works  in  Eng- 
land operated  by  the  Britisli  War  Department.  Be- 
fore returning  to  Canada  at  the  close  of  the  war  he 
got  in  touch  with  a  I>ritisli  firm  engaged  in  the  iron 
and  steel  business,  w  Iki  w  ere  open  to  establish  a  plant 
on  the  Pacific  Coast  jirovided  conditions  appeared  fav- 
orable. They  retained  Walter  D  Rock,  an  eminent 
coal  and  iron  engineer,  who  had  rendered  specially 
valual)le  service  to  the  War  Department  in  the  utiliza- 
tion of  coal  for  the  manufacture  of  explosives,  his  woi'k 
in  the  iirotluetion  of  T.N.T.  being  particularly  suc- 
cessful. 

History  of  the  Investigation. 

.Mr.  Kock  was  engaged  during  the  years  1918-20  in 
tlie  investigation  of  the  prospects  of  an  iron  and  steel 
industry  in  British  Columbia,  and  made  several  trips 
between  England  and  Vancouver  in  connection  with 
the  work.  lie  thoroughly  investigated  the  iron  ores 
and  coals  of  British  Columbia,  as  to  their  suitability 
in  the  manufacture  of  metallurgical  coke,  and  had 
shipments  of  the  ores  and  coal  sent  to  England  for  ex- 
luuistive  tests.  lie  was  a  man  of  retiring  disposition, 
and  realized  that  the  ultimate  results  of  his  work  de- 
pended on  long  aiul  patient  investigation  before  mak- 
ing any  announcement  as  to  the  nature  of  liis  work  or 
the  intentions  of  his  principals.  At  Vancouver,  news- 
paper reporters  got  some  information  as  to  the  nature 
of  his  business  and  sought  to  intei  view  him,  when  he 
put  them  off  with  the  remark  that  his  business  in  Brit- 
isli Columbia  was    buying  apples." 

During  his  investigations  he  was  continuously  in 
touch  with  Mr-  Fijidlay,  who  is  the  representative  of 
the  company  in  Briti.sh  Columbia.  He  had  completed 
his  work,  and  was  about  to  return  to  England  last 
fall  when  he  was  taken  suddenly  ill  and  died,  his 
health  having  been  comjiletely  undermined  by  his  pa- 
triotic war  service. 

The  results  of  his  investigations  were  satisfactory 
to  his  principals  and  they  have  decided  to  go  ahead 
with  the  industry.  For  a  time  negotiations  were  car- 
ried on  with  the  Canadian  Collieries.  Ltd..  with  a  view 
to  the  acquisition  of  their  coal  mul  iron  holdings,  for 
this  company  has  one  of  the  liesl  magnetite  iron  ore 
properties  in  the  Province,  located  on  I  he  west  coast  of 
Vancouver  Island.  On  ibis  proiici-ty  is  an  actual  re- 
sei've  of  ;"),()()().()()()  t.,n>  >A'  lii-li  -la.'lc  magnetite,  witli 
further  extensive  pmbabie  and  jiossible  reserves.  The 
Ciiml)erlan(l  coal  field  ()|)erated  by  the  company  has 
also  liad  the  rejjutation  of  supplying  the  best  mctal- 
liirpieal  coke  tributary  to  the  Coast. 

Site  of  Industry. 

Some  liitch  arose  in  the  negotiations  with  the  Can- 
adian Collieries.  Ltd..  and  the  deal  fell  through.  Had 
it  been  consummated,  rnion  l>av.  on  Vancouver  Island, 
would  have  been  cliosen  as  the  site  of  the  iron  and  steel 
works. 

Invpstiirations  of  the  Xicola  coal  fields  sliowed  tiic 


coal  deposits  there  were  well  adajjicd  to  the  manufac- 
tiire  of  metallurgical  coke  in  a  by-|irodiict  plant,  and 
this  fact,  coupled  with  convenience  of  transi)ortation 
on  lJurrard  Inlet  or  the  Fra.ser  River  for  receipt  of  ore 
Ijy  water,  decided  the  vicinity  of  Vancouver  as  the  site 
for  the  industry-  Tlie  firm's  representatives  are  now 
on  the  way  from  England  to  select  the  site  for  the 
works  and  carrv  out  the  jilaii  as  recommended  bv  Mr. 
Rock. 

Method  of  Operation. 

The  company  is  strongly  financed,  witii  a  first-class 
directorate.  It  will  not  tie  up  its  capital  in  the  pur- 
chase of  coal  or  iron  ore  properties,  but  will  install  a 
by-product  plant  for  the  manufacture  of  its  own  coke 
supply  and  utilization  of  the  gas  and  other  by-pro- 
ducts, purchasing  the  coal  required  under  contract. 
The  ore  supply  will  be  treated  in  the  same  way.  The 
company  will  purchase  ores  offered  of  .suitable  quality 
and  quaiitit.y,  but  owners  of  iron  ore  properties  must 
do  their  own  mining.  The  company,  on  the  other 
hand,  will  assist  in  financing  the  equipment  of  proper- 
ties cariying  approved  ores  with  the  necessarj^  mining 
and  transportation  plants  to  enable  the  owners  to  sup- 
ply the  ore  in  the  event  of  their  not  being  in  a  position 
to  finance  the  development  and  equipment  themselves. 

The  ores  used  will  be  a  mixture  of  magnetite  and 
hematite  in  furnace  charges  of  ton  for  ton,  the  inves- 
tigation carried  on  having  demonstrated  that  pig  iron 
can  be  most  eeonomieaUy  and  efficiently  produced 
from  coast  magnetites  with  this  mixture.  The  hema- 
tite will  be  imported  from  Mexico  or  California. 

Export  Trade. 

The  company  recognizes  that  the  local  market  for 
iron  and  steel  is  limited,  and  that  to  take  care  of  the 
surplus  product  an  export  market  must  be  developed- 
With  their  extensive  iron  and  steel  trade  connection 
the  management  kno^vs  where  to  place  the  surplus  pro- 
duct, and  it  is  this  feature  of  the  firm's  organization 
that  enables  it  to  undertake  with  confidence  the  estab- 
lishment of  an  iron  and  steel  industry  on  the  Pacific 
Coast  at  Vancouver. 

An  iron  and  steel,  industry  in  British  Columbia  has 
been  a  dream  of  many  years.  The  nearest  approach 
to  it  was  the  scheme  propounded  b.v  Mr.  Valentine,  a 
Scotch  ironmaster,  about  20  3-ears  ago.  J\Ir.  Valentine 
eaine  to  British  Columbia  and  decided  to  make  invest- 
ments here.  He  bonded  the  Britannia  Mine  and  made 
a  heavy  payment  on  it.  He  arranged  to  establish  an 
iron  and  steel  industry  also ;  but  on  his  return  to  Scot- 
land to  complete  his  plans  he  died,  and  Avith  his  death 
the  schemes  he  had  outlined  fell  through. 

About  seven  years  ago  a  California  .syndieale  took 
the  matter  up,  after  two  years  of  investigation,  but 
decided  on  Puget  Sound  as  the  best  site  for  the  indus- 
try,  though  projiosing  to  use  Bi'itisli  Columbia  and 
.\laska  magnetite  inixcd  with  lieinatite  from  Mexico 
or  California,  the  fiirnarc  iiiixtiirc  tn  be  two  tons  of 
hematite  to  one  of  magnetite.  This  scheme  fell  thro- 
ugh as  the  result  of  the  war.  when  the  jilans  for  financ- 
ing it  had  to  be  drojiped. 

About  the  same  time  II  Landahl,  the  iu-iiici]ial  pro- 
moter of  the  Coast  Range  Steel  Co.,  Ltd.,  acting  as 
agent  for  the  late  Henry  Hewitt,  of  Tacoma,  proposed 
to  establish  an  iron  and  steel  industry,  the  chief  fea- 
ture of  which  was  to  be  a  large  bond  issue  by  the  Pro- 
vincial (iovernment.  most  of  this  bond  issue  to  go  to 
Mr.  Hewitt  in  payment  of  iron  ore  properties  he  held 
in  Hritish  Columbia.    In  other  moivN  the  Covern iiient 
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was  to  buy  back  at  a  high  price  its  own  iron  ore  assets 
Avliich  Mr.  Hewitt  had  acquired  at  a  nominal  price. 
Tiie  Wnncouver  Board  of  Trade  was  asked  to  assist  the 
project  and  appointed  a  committee  to  investigate  it. 
That  committee  reported  unfavorably,  and  the  project 
was  dropped  until  revived  recently  in  the  promotion 
of  the  Coast  Kange  Iron  and  Steel  Co.,  Ltd.,  in  another 
form. 

Otlier  iron  aiul  steel  promotions  are  the  Vancouver 
Magnetite  Company  wliich  proposes  to  [)ro(luce  pig 
iron  by  a.  duplex  process;  the  Shipton  pjlectric  Iron 
and  Steel  Co.,  Ltd-,  Avhich  proposes  to  produce  pig  iron 
from  ore  by  an  electric  process;  and  the  Steel  Smelt- 
ers, Ltd.,  a  Seattle  Company,  which  claims  to  produce 
steel  direct  from  ore  and  has  been  mining  ore  for  the 
])urp()se  at  King  Island,  P.ritish  (!olumbia. 


DOMINION  FOUNDRIES  &  STEEL,  LIMITED, 
INSTALL  27-INCH  UNIVERSAL  MILL. 

Tiie  Dominion  Foundries  &  Steel,  Ltd.,  of  Hamilton, 
Out.,  jias  installed  a  27-inch  universal  mill  nuide  by 
the  Mcintosh  &  Hemphill  (^o.  of  Pittsburg.  The  mill 
can  roll  universal  plate  from  seven  inches  to  forty-one 
inclies,  and  shear-plate  up  to  64  inches,  and  will  also 
roll  slabs  and  billets. 

The  Company  proposes  to  roll  slabs  and  foi-ging  bil- 
lets to  provide  stock  for  its  own  i)lough  and  jobbing 
mill  and  for  the  axle  forge  shop.  Special  forging  billets, 
for  locomotive  and  marine  forgings  of  heavy  tyi)e,  can 
also  be  rolled  on  the  new  mill. 

The  mill  has  a  capacity  of  150, 000  tons  annually,  and 
its  varied  capacity  is  such  that  it  is  hoped  it  will  enable 
the  Company  to  supply  much  steel  that  it  has  hitherto 
been  necessary  to  imjjort  from  the  United  States,  in- 
cluding structural  plate  for  bridges,  buildings  and  rail- 
way cars;  sheet-bars,  heavy  pipe-skelp,  etc. 

Mr.  Sherman  announces  that  the  installation  of  this 
uni\ersal  milll  is  a  result  of  many  years  study  of  the 
steel  market  in  Canada  which  had  led  him  to  the  con- 
clusion that  a  universal  steel-plate  mill  was  badly  need- 
ed in  Canada  to  take  care  of  domestic  requirements.  A 
glance  through  the  tremendous  list  of  imported  steel 
products,  and  study  of  their  rapid  annual  growth,  will 
show  that  Mr.  Sherman  is  right,  insofar  as  the  necessity 
to  supplant  tliis  imported  list  by  rolling  in  Canada  is 
concerned.  It  is  significant  to  note,  at  the  same  time, 
that  the  blast-furnace  and  steel-refining  capacity  of 
Canada  is  still  where  it  was  in  1908. 


STEEL  PLANT  PROPOSED  FOR  SUDBURY 
DISTRICT. 

Ap])earing  before  the  Private  Bills  Committee  of  the 
Ontario  Legislature  recently,  E.  U.  McPherson,  counsel 
for  the  Mond  Nickel  Co.,  Sudbury,  strongly  opposed  the 
bill  introduced  by  Col.  W.  II.  Price  for  the  incorpora- 
tion of  the  Fecunis,  Limited,  a  mining  and  smelting 
concerii,  with  liead  office  in  Toronto,  and  asking  per- 
mission to  build  a  light  railway,  20  miles,  to  connect 
their  i)roperties  with  the  C.  N.  R."  and  the  C.  P.  R.  J.  M. 
McEvoy,  representing  Fecunis,  Limited,  admitted  that 
the  railway  would  run  over  part  of  the  Mond  Compa- 
ny's land.  The  incorporation  would  result  in  a  new 
company  being  opened  up,  with  a  new  invention  for  the 
treatment  of  steel.  It  developed  that  this  was  known 
as  the  "Burrows  process",  which.  ^Ir.  IMcPherson 
claimed,  is  in  an  experimental  stage.  The  bill  was 
reported  with  some  minor  changes. 


CAPE  BRETON  STEEL  COMPANIES  CONCLo. 
AGREEMENT  WITH  NEWFOUNDLAND  ON 
COAL  AND  ORE  INTERCHANGES. 

In  the  Newfoundland  House  of  A.s.seiiil)ly  on  April  27 
a  bill  to  confirm  tlie  agreement  between  the  Government 
of  the  Colony  and  the  Dominion  Iron  and  Steel  and 
Nova  Scotia  Steel  and  Coal  Companies,  was  distributed. 
The  St.  John's  Daily  News  says  that  the  eld  arrange- 
ment, which  exjiired  at  the  end  of  1919,  provided  for  a 
71/2  (^ent  tax,  but  the  period  covered  was  only  ten  years. 
The  terms  of  the  agreement  are  thus  summarized: 

1.  An  export  tax  of  25  cents  per  ton  for  20  years 
from  January  1st,  1921  on  all  ore  siiipped  to  Nova  Sco- 
tia. 

2.  Free  exportation  to  all  countries  other  than  the 
Dominion  of  Canada.  The  companies,  however,  must 
spend  three  million  dollars  during  the  next  five  years 
in  improvements  and  developments  of  their  plants,  must 
give  notice  before  January  1st,  1926,  of  their  intention 
to  erect  a  smelting  plant  in  Newfoundland  capable  of 
producing  100,000  tons  of  pig  iron  annually,  and  have 
such  plant  erected  before  January  l.st,  1928,  otherwise 
the  Government  will  have  the  riglit  to  collect  a  raaximtnu 
duty  of  1  cents  per  ton  on  ore  exported  to  parts  of  the 
world  other  than  the  province  of  Nova  Scotia. 

3.  In  anj'  year  that  the  shipments  to  Nova  Scotia 
amount  to  a  million  tons,  there  will  be  no  tax  on  the 
ore  slii{)ped  to  any  other  place  in  Canada.  When  .sliip- 
ments  fall  below  tiiat  mark,  however,  the  tax  of  2.5  cents 
will  appl\'  to  the  other  places. 

4.  All  materials  for  construction  of  and  for  use  in 
connection  with  the  operation  of  the  smelting  plant  are 
to  be  admitted  free  of  duty. 

5;  The  companies  are  exempted  from  Business  Pro- 
fits Tax,  War  Income  Tax  and  any  future  tax  of  a  sim- 
ilar character.  They  are  also  exempted  from  municipal 
taxation  for  ten  years,  and  thereafter  are  not  to  be 
called  upon  to  pay  more  than  $10,000  annually. 

6.  The  Government  may  grant  the  D.  I.  and  S.  Co. 
the  Rocky  river  (Colinet)  water  powers,  and  the  latter 
will  pay  25  cents  per  horsepower  developed. 

7.  The  companies  must  operate  smelting  plant  to 
capacity.  Failure  to  do  so  will  mean  a  tax  of  ten  cents 
per  ton  on  ore  shipped  elsewhere  than  to  Canada. 

8.  The  ore  tax  will  be  payable  quarterly  on  the  15th 
of  January,  April,  July  anil  October  in  each  year. 

9.  The  companies  must  provide  a  sufficient  quantity 
of  coal  to  meet  the  requirements  of  the  railway-,  includ- 
ing steamers  and  docks,  the  requirements  of  the  Reid  Co. 
generaly,  and  the  domestic  reciuirements  of  this  coun-' 
try,  at  f.o.b.  prices  per  ton  "current  from  time  to  time 
on  coal  of  similar  quality  sold  for  shipment  to  Nova 
Scotia  ports".  The  companies  also  engage  to  estab- 
lish a  coal  depot  here,  if  the  Government  shall  so  re- 
quest. 

10.  The  companies  agree  to  abide  by  any  labor  dis- 
pute settlement  laws  of  this  country. 

11.  If  the  Government  so  reipiest  the  companies  shall 
build  workingmen's  houses  on  Bell  Island  for  their  em- 
ployees, on  a  twenty  year  purchase  plan. 

The  agreement  was  signed  in  November  last  by  tlie 
Deputy  Colonial  Secretary  on  behalf  of  the  Govern- 
ment; by  R.  M.  Wolvin,  president,  and  C.  S.  Cameron, 
secretary,  on -behalf  of  the  Dominion  Iron  and  Steel  Co., 
Ltd.,  and  by  I).  H.  McDougall.  president,  and  A.  Me- 
Coll.  secretary  for  the  Nova  Scotia  Steel  and  Coal 
Co-,  Ltd. 


May,  1921. 
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ARMSTRONG  WHITWORTH  OF  CANADA  LIKELY 
TO  CLOSE  DOWN  LONGUEUIL  PLANT. 

The  "Montreal  Star"  publishes  the  statement  that 
Armstrong  VVhitworth  of  Canada,  Ltd.,  contemplate 
closing-down  their  works  at  Longueuil,  Montreal. 

Recently  only  their  small  tool  shop  has  been  of)erating 
and  they  have  hnill  u\)  a  large  stock  of  all  kinds  of 
standard  tools,  such  as,  twist-drills,  milling-cutters,  and 
reamers.  Their  stock  includes  a  quantity  of  their  fam- 
ous brands  of  high-speed  and  carbon  tool-steels,  in  all 
the  nsual  sizes. 

Tariff  Protection  on  Steel  Tyres  Withheld. 

On  behalf  of  the  management  it  is  stated  that  owing 
to  the  failure  of  the  Dominion  (iovernment  to  give  them 
any  tariff  protection  on  the  manufacture  of  locomotive 
steel  tyres  they  closed  down  their  tyre  mill  some  twelve 
months  ago,  and  will  not  re-open  their  mills  again, 
until  such  protection  is  given.  Most  of  the  raw  materials 
they  require  have  to  be  brought  from  the  Tnitcd  States 
and  are  dutiable.  No  protection,  however,  is  afforded 
them  under  the  Dominion  tariff  for  their  finished  pro- 
duct. This  tyre  mill  is  the  only  one  in  Canada.  Messrs. 
Sir  W.  G.  Armstrong,  Whitworth  &  Company,  Limited, 
the  famous  engineers  and  shipbiulders  of  England,  com- 
menced building  these  works  in  1914,  and  installed  all 
the  latest  machinery.  Owing  to  the  outl)reak  of  the 
European  wai-,  it  was  difficult  for  them  to  supply  the 
necessary  technical  o|)eratni's  frfim  their  own  wocks  in 
England. 

About  si.x  DKintlis  ago  they  sent  I).  K.  (irant  to  go 
into  the  situation  and  after  being  in  London  for  some 
weeks  he  has  .iu.st  retm-ned  to  Canada. 

The  "Star"  is  informed  that  Armstrong,  Wli  it  worth 
of  Canada,  Limited,  will  cai-ry  on  their  agency  work  on 
behalf  of  the  pai-ent  fii-m,  and  the  firms  who  are  allied 
with  them,  and  will  continue  to  dispose  of  their  stock 
of  small  tools  and  tool  steel,  water  lui-bines.  dock  ma- 
chinery and  such  like,  including  the  .\niistrong  Siddclcy 
motor  car. 

If  this  business  (levelo|)s  as  they  anticipate,  Ihcy  in- 
tend to  consider  seriously  the  establishment  of  such  a 
plant  in  Canada.  They  are  already  discussing  some 
large  propositions  for.  the  dcvclo|)men1  of  Canadian  re- 
sources. 


SAULT  STE.  MARIE  ASKS  FOR  GEOLOGICAL 
SURVEY  OF  IRON-ORE  AREAS. 

The  City  Council  of  Sault  Ste.  Marie,  acting  on  the 
suggestion  of  (he  Sault  Prospectors'  Club  has  asked  the 
Department  of  Mines  of  Ontario  to  make  a  survey  of 
the  iron-bearing  district  in  the  Northfields  and  Bellc- 
vue  areas  on  the  Algoma  Central  Kail  way. 

The  resolution  of  the  Council  urges  u|)on  the  i)rovin- 
cial  government  the  necessity  to  assist  the  prospectors 
by  des])atching  a  comi)etent  geologist  to  look  over  this 
district,  and  points  out  that  in  the  United  States  "there 
"  is  upwards  of  ten  million  feet  of  diamond  drilling  on 
'.'  the  Mesaba  iron  range  alone,  mostly  at  the  expen.se  of 
"  the  State  of  .Minnesota,  while  there  has  been  barely 
"  .■)(). OOO  feet  of  drilling  in  the  whole  of  Ontario,  and 
"  that  done  by  private  capital." 

Similar  resolutions  have  been  foi-warded  to  Toronto 
by  the  Rotary  Club,  the  Board  of  Trade,  the  Independent 
Labour  Party  aiul  the  Trades  and  Labour  Coimcil  of 
Sault  Ste.  Marie. 


CANADIAN-VICKERS  COMPLETE  BUILDING 
PROGRAMME. 

On  May  5th.,  the  8S.  "Topdalsf,jord''  was  launched 
at  the  Canadian-Vickers  Yard,  Montreal.  Mr.  A.  R. 
Gilham,  the  Managing  Director  stated  the  Company 
has  no  further  orders  for  ships,  and  that  with  the  com- 
pletion of  the  "  Tf)[)dalsfjord ",  the  working  force  of 
1,400  men  would  be  reduced  to  about  200  men,  whom  it 
was  hoped  to  employ  on  ship-rei)air  word.  Since  the 
beginning  of  1918,  Canadian-Vickers  have  launched  over 
175,000  tons  of  cargo  shipping,  in  addition  to  a  large 
number  of  trawlers,  submarines  and  other  war  ves.s<>ls 
that  were  built  in  the  earlier  part  of  the  war  period. 
The  " Topdalsfjord "  is  one  of  two  ves.sels  built  for  the 
Norwegian  American  line.  She  is  'iHii  ft.  in  length,  49 
ft.  ()  inches  breadth  aiul  29  ft.  deep,  with  cargo  capacity 
of  6,400  tons.  Estimated  speed  is  IIV2  knots,  and  coal 
or  oil  can  be  used.  The  launching  was  unusual  inas- 
much as  it  was  witnessed  by  a  party  of  senators  and 
members  of  Parliament  who  were  being  shown  over  the 
Harbour  of  Montreal  by  the  Hon.  the  Minister  of  Marine 
and  Fisheries. 


PARLIAMENTARY  DELEGATION  SEE 
MONTREAL  HARBOUR- 

The  lion,  the  Minister  of  Marine  and  Fisheries  ojien- 
ed  the  new  sheds  on  Victoria  Pier,  Montreal  Harbour, 
on  May  5th,  and  was  accompanied  by  a  party  of  about 
250  members  of  the  Senate  and  the  House  of  Commons, 
who  were  shown  over  the  Port  of  Mf)ntreal. 

The  President  of  the  P>oard  of  Harbour  Commis- 
sioners, Mr.  \V.  S.  Ro.ss,  said  the  national  port  of  Mont- 
real was  doing  a  business  of  seven  hundred  million  dol- 
lars annually,  handling  exports  and  imports  to  the  ex- 
tent of  fifteen  million  tons  annually,  and  was  now 
reckoned  as  the  seventh  in  importance  of  the  ports  of 
the  world.  A  detailed  account  of  the  equipment  and 
business  of  the  Port  of  Montreal  will  be  fi.und  in  "[n.7i 
&  Steel  of  Canada'  issue  of  March  1921 


PORT  ARTHUR  SHIPBUILDING  CO. 

Employees  of  the  Port  Arthur  Shipbuilding  Com- 
l)any's  plant  have  agreed  to  a  i-eduction  of  seventeen 
per  cent  in  wages,  effective  May  1st.  according  lo  notice 
l)laced  in  all  shops  today. 

The  working  hours,  however,  have  been  increased  from 
forty-eight  per  week,  to  fifty-five,  which  means  a  re- 
duction in  wages  of  $1.10  per  week,  and  of  skilled  me- 
chanics, approximjftely,  .$l.(i5  jicr  week  under  the  .u-i- 
ginal  scale. 

To  offset  the  reduction  in  wages,  the  companv  has 
agreed  to  grant  a  bonus  of  two  aiid  one  half  cents  per 
hour,  to  all  shoj)  nuMi  engaged  m  repair  work,  and  five 
cents  per  hour  to  all  men  of  the  plant  actually  engaged 
on  shops  under  repair. 

Conferences  were  held  between  officials  of  the  com- 
l)any  yesterday,  and  again  this  morning,  at  the  latter 
(•(mference  the  men  intimated  they  would  agree  to  the 
proposed  changes  in  the  working  conditions,  and  the 
notices  were  posted  in  accordance  therewith. 

The  changed  conditions  will  necessitate  the  men'work- 
ing  longer  hours  for  the  same  amount  of  pay.  How- 
ever, as  repair  work  will  constitute  the  ma.ior  part  of 
this  Suuimer's  work,  the  bonus  granted  for  this  class  of 
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work  will  kt'ep  tlic  iia\  iii\t'ln|ics,  on  the  uliolo,  will 
he  inci-ea.sod  in  iimDiinl. 

Till'  stcaniei-  ••Joiiii  11.  (i.  liayurly"  has  orciipied  the. 
ilry-d(i<'k  since  the  ()i)eninK  of  navigation,  underj^oinfz: 
repairs  In  h<'i-  niddcr  and  sicrn  rraino. 

Tilt!  uvw  sicainci's  "Canadian  1  lai'vcslci- "  and  "Ulen-" 
Hl'ton'"  ai'c  jnst  alxnit  com pict cd,  and  will  be  ready  to 
sail  in  a  IVw  days. 

Tin:  I'.KI'iMSlI  STKKd-  TKADK. 

The  |p|lii\un<,'  nit'orniation  concerning  the  IJritish 
steel  Made  lias  lieiMi  snpplied  lo  "Iron  &  Steel  ol'  ("an- 
iida"  l>y  W.  l''ield.  Krilish  Trade  ( 'onun  issioner  al 
Toronto : 

No  approciahle  anionnl  of  new  linsiiiess  has  resnlted 
I'l-oni  the  rednctions  in  pi  ices  oJ'  certain  classes  of  iron 
and  steel  material,  and  I  he  reason  tor  this  inay  be  at- 
tributeil  vei-\-  lar^^'cly  to  I  he  nncei-tain  financial  outl(K)k 
and  to  the  donht  on  the  i)ai-l  of  iniyers  that  prices  have 
not  yet  reached  their  lowest  levels. 

Owint;-  to  the  slackness  of  ti-ade  a  further  number  of 
l)Iast  furnaces  have  ceased  |)roduction,  and  the  total 
number  now  in  blast  on  the  Xorth-East  Coast  has  been 
reduced  to  ")<)  as  cempai-ed  with  12  a  montli  a<io. 

The  policy  ado|)ted  by  British  makers  in  lowering 
their  pi-iees  "piecemeal  has  been  the  subject  of  some  cri- 
ticism, as  it  is  felt  in  certain  quarters  that  it  has  tended 
to  encourage,  rather  than  to  i)revent,  the  holding  up  of 
orders.  Whether  as  a  i-esult  of  this  criticism  or  not  the 
makers  of  pig  iron  recently  decided  to  make  a  strong 
bid  for  whatever  business  there  may  be  waiting  to  be 
placed,  and  reduced  their  prices  still  further,  to  the  ex- 
tent of  45s.  per  ton.  The  new  export  figures  for  Cleve- 
land pig  iron,  which  came  into  force  on  1st  March,  are 
as  follows : — 

No.  1  and  Siliceous,  160s.  per  tou  f.o.b. 

No.  ;j  G.m.b.,  15.JS.  per  ton  f.o.b. 

No.  4  Foundry,  ir)4s.  per  ton  f.o.b. 

Xo.  4  Forge  and  ^^fottled,  152s.  fid.  per  tou  f.o.b. 

\o.  4  White.  15(ls.  per  ton  f.o.b. 

Hematite  pig  iron  has  also  been  reduced  in  |)rice  to 
the  extent  of  40s.  per  ton.  which  brings  the  figure  for 
ICast  Coast  mixed  numbers  to  180s.  per  ton  for  both 
home  and  exi)ort  business.  Trade  in  this  branch  of  the 
iiidnslry  has  been  stagnant  for  the  la.st  few  weeks,  and 
this  relluetion  in  price  should  offei-  inducement  for 
buy«'rs  to  ccme  into  the  market. 

At  these  figures  makers  are  undoubtedly  working  at 
a  heavy  loss  and  have  reckoned  upon  a  big  clrop  in  fuel 
prices  taking  place  in  the  near  future.  So  far  there  has 
lieen  no  movement  in  this  direction,  but  lower  fuel  pi-iees 
are  regarded  as  inevitable  and  the  outcome  of  the  nego- 
tiations whic-h  are  now  proceeding  in  the  coal  mining 
industry  is  anxiously  awaited. 

At  present  prices  it  takes  about  7()s.  woi-th  of  coke 
to  »uake  a  ton  nf  pig  iron  as  compared  with  about  Kis. 
before  the  war.  and  a  settlement  of  the  w  hole  fiiel  ques 
linn  is  urgently  necessary.  In  the  meantime,  workers 
in  thi"  iron  and  steel  trade  have  come  to  realise  that  their 
•Ml. operation  is  essential  in  the  effort  required  to  bi-iuir 
down  I'ost  of  production,  aiul  there  arc  good  grounds  for 
thinking  tiiat  a  lowering  of  the  wages  at  present  being 
paid  in  the  industry  will  come  about  by  agreement 
in  the  near  future. 

It  is  hardly  likely  that  any  further  decline  in  pig  iron 
prices  will  ocenr  until  there  has  been  a  drastic  ent  in 
production  eost.s.  und  in  the  figures  quoted  above  a  fall 


HI     the  latter  has  been    discoiinled     Id  ;  nsiderable 

extent . 

Traile  in  finished  iron  and  s(,eel  material  shows  some 
signs  of  impi'ovenu'ut,  alt  hough  it  is  si  ill  far  from  satis- 
factoiT.  Fmpiiries  have  been  coming  in  a  little  more 
freely  of  lale  and  a  few  orders  have  been  jjlaced.  Prices 
are,  however,  still  high  as  (!ompared  with  those  offer- 
ed for  (yontinental  nuderial,  ami  there  will  have  to  be  a 
big  drop  in  fuel  costs  before  a  pi'acticable  working  level 
can  be  reached. 

Steel  sections  and  plates  have  both  been  reduced  in 
price,  but  very  little  business  lias  so  far  resulted.  Scot- 
1  ish  nudcers  are  now  (pioting  £-!l  foi-  shij)  |)lates  and  £1!' 
lOs.  for  angles  for  home  delivery,  export  trade  being 
subject  to  negotiation.  Makers  of  malleable  bar  iron 
have  reduced  theii-  prices  for  bars  by  £2  per  ton,  making 
the  price  for  home  delivery  £28  ])er  tou,  and  for  export 
£22.  The  North  Eastern  makers  have  lowered  their 
prices  for  crown  iron  bars  £2  per  ton,  bringing  the  price 
to  £23.  The  majority  of  works  ai'c  coming  very  near  to 
the  end  of  their  orders  and  delivery  of  most  classes  of 
iron  and  steel  material  can  now  be  given  within  a  week 
or  two. 

The  following  particulars  relating  to  the  production 
of  iron  and  steel  during  the  month  of  February  have 
been  furnished  by  the  National  Federation  of  Iron  and 
Steel  Manufacturers : — 

The  production  of  pig  iron  in  February  amounted  to 
46:3,600  tons,  a  figure,  if  Ave  exce|jt  the  months  affected 
by  the  Railway  Strike  in  1919  and  the  Coal  Strike  in 
1920,  lower  than  in  any  month  since  monthly  figures 
have  been  recorded.  Of  the  total  production  171,800 
tons  Avere  hematite  pig  iron,  97,800  tons  basic  iron,  127,- 
000  tons  foundry,  41^200  forge,  9,300  tons  ferro-alloys, 
and  16,500  tons  "other  qualities." 

The  production  of  steel  ingots  and  castings  amount- 
ed to  483,400  tons. 

The  following  table  gives  the  pi'oduction  of  j)ig  iron 
and  .steel  for  each  month  from  January,  1919: — 

Pig  Iron  Steel  IiiKots  and  t;a.stings. 


1919. 

1920. 

1921. 

1919. 

1920. 

1921. 

Kebruai-. 

V  (Jlilj.OOO 

645,000 

463,600 

734.000 

798.000 

483.500 

.laniiary 

661,000 

665,000 

642,100 

71.S.00I) 

7.M.000 

493.400 

:March 

691,000 

699,000 

758.0'l() 

840,000 

April 

647,000 

671,000 

668, UOO 

794,000 

May 

671.000 

739,000 

755,000 

846,000 

.Tune 

658,000 

726.000 

63J,000 

845,000 

.Tuly 

641,000 

750,600 

6 1 8,000 

789,900 

August 

521,000 

752,400 

474,000 

709.200 

September  581,000 

741,000 

718.000 

.SS4,700 

October 

445,000 

533,200 

433,000 

544,300 

November  624,000 

403,200 

695,000 

505,100 

December  632,000 

682,500 

692,000 

746,600 

Total 

7,398,000  8 

,007,900 

7,894,000 

9,056,800 

The 

Lorain  Sti 

•el  Cnr 

iipaiiy.  .] 

ohnstowii.  Ta., 

is  inst- 

ailing  ; 

I  200  K.W. 

IJaily 

Klectric 

Furnace  for  heat  Ireat- 

ing  railroad  bolls  and  similar  part.s.  The  furnace  is  of 
the  continuous  pusher  type  with  motor  operated  con- 
trol mechanism.  It^- will  liave  a  capacity  sufficient  to 
heat  treat  fourteen  tons  of  material  per  day.  Instal- 
lations of  electric  heat  treating  furnaces  are  rapidly  in- 
creasing in  plants  which  supply  the  railroads  with  equip- 
ment. Baily  electric  furnaces  are  being  employed  to 
treat  such  products  as  railway  axles,  draw  bar  knuckles, 
bolts,  and  similar  eastings  and  parts. 
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The  Substance  of  Coal 

Notes  by  the  Editor. 


Tn  rpooiit  years,  knowledge  of  the  nature  of  coal 
substance  has  been  rapidly  enlarged.  That  coal  had 
its  origin  in  vegetable  accumulations  is  now  admitted, 
but  it  is  less  than  a  hundred  years  ago  that  coal  was 
recognised  to  be  a  stratified  fossil  deposit,  and  that 
coal-seams  could  be  definitely  related  to  certain  named 
geological  periods.  With  the  adaptation  of  the  micros- 
cope to  the  examination  of  thin  coal-sections,  thereby 
revealing  the  structure  of  coal  substance;  and  the 
turning  of  the  attention  of  botanists  to  study  of  the 
plant  remains  found  in  coal  substance,  and  associated 
Avith  the  strata  in  which  coal  is  usually  found,  mvich 
light  has  been  thrown  on  the  character  of  the  vegeta- 
tion from  Avhich  coal  has  been  formed.  Later,  the  re- 
searches of  the  chemist  have  afforded  information  of 
the  process  of  decay  and  the  progressive  carbonization 
of  this  vegetable  matter.  The  bacteriologist  has  added 
his  quota  of  knowledge  to  that  of  the  microscopist,  the 
paleobotanist  and  the  chemist,  and  it  is  being  recognis- 
ed that  coaMs  a  much  more  complex  substance  than 
was  suspected,  and  that  its  economic  possibilities  have 
in  the  past  gone  unrealised  by  reason  of  wastefiul  and 
incomplete  methods  of  combustion. 

Dr.  Reinhardt  Thiessen,  Research  Chemist  of  the 
IJ.  S.  Bureau  of  Mines,  read  a  paper  before  the  Coal 
Mining  Institute  of  America  in  Pittsburg  in  December 
1920,  from  w^hich  most  of  the  information  contained 


in  this  summary  is  digested,  and  from  whieh  the  illus- 
trations have  been  taken.* 

Banded  Bituminous  Coal. 

The  banded  and  striped  appearance  of  bituminous 
coal  is  well-known  and  these  alternating  layers  of 
bright  and  dull  coal  are  divided  by  raicroseopists  into 
two  substances,  known  as  "bright  coal"  or  anthraxyl- 
on,  and  "dull  coal"  or  attritus.  The  bright  coal  i.s  the 
fossilised  remains  of  wood  of  various  sizes,  and  the 
dull  coal  is  composed  of  the  macerated  debris  of  veget- 
able accumulations  that  have  undergone  putrefaction 
and  very  complete  decay,  and  is  best  represented  in 
modern  examples  by  the  black  jelly  that  forms  in  the 
bottom  of  peat  bogs.    Csee  Figs.  1  and  2i. 

The  Constitutents  of  Bright  and  Dull  Bands. 

Dr.  Lessing,  in  conjunction  with  Dr.  Marie  C.  Slopes, 
has  found  that  the  constitutents  of  banded  bituminous 
coal  can  be  microscopically  recognised  and  largely 
separated  by  a  combination  of  chemical  and  mechan- 
ical means.  ^  (See  "Studies  in  the  Distribution  of  Min- 
eral Matter  in  Coal".  Trans.  Inst,  of  Min.  Eng.  vol.  Ix. 
p.  288,  1921).  Dr.  Stopes  separates  bituminous  coal 
into  four  chief  ingredients  which  she  has  named  fusain. 
durain,  clarain  and  vitrain.  As  a  result  of  Dr.  Lp-sincr's 


For  full  text  of  this  paper  and  illustratujii.s,  .-,00 
Canadian   Mining   Journal,   issues  4,   5,   6,   1 — 1921 


Fig.  l.-The  dark  bands  (an)  represent  the  l^^g'^'^co^^^^'^ V^P^^^"^^ 
tween  the  anthraxylon  bands  repre.^ent  the  duU  coal.    ^^.^l^Ue  Inies  ^  er.H^am  to  th^^^^  Natural  size, 

filling  narrow  vertical  crevices  in  the  coal.     Some  of  these  plates  are  seen  exposea  on  meir 
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investif^atioiis  into  eoal-wasliing',  lie  believes  "it  is  a 
fallacy  to  re;,'ard  the  ash  in  coal  merel}^  from  a  quan- 
titative point  of  view  as  a  certain  amount  of  inert 
matter".  Dr.  Lessing  believes  that  the  ash  in  coal, 
and  its  quality,  has  a  jrood  deal  to  do  Avith  its  action 
in  buruinjr.  or  what  he  terms  "'thermal  decomposition". 
The  oonstitutents  of  banded  bituminous  coal,  as  invest- 
igated by  Lessinir,  Slopes,  Tideswell  and  Wheeler,  are 
classified  as  follows: 

(a)  Fusdin.    Tiie  eciuivalent  of  "mother-of-coal,  or 

mineral  charcoal. 

(b)  Dunlin.    Dull  hard  coal. 

(c)  Chintin.    J>i'iglit  portion  of  coal  still  contain- 

ing- i-ecog'nisable  plant  I'emains. 

(d)  yitniin.    Bright    coal    of    conchoidal  fracture 

without  recognisable  structure. 


2. — A  part  of  a  vertical  cleavage  face  of  coal  magnified  ten 
iliameter.s.  photographer!  by  reflected  light.  The  black  bands 
(iin)  repre.«!enl  anthraxylon,  the  light  striated  bands  (d)  repre- 
sent the  dull  coal.  It  will  be  noticed  that  the  latter  is  compiled 
of  black  and  light  .striae;  the  former  represent  anthraxylon  and 
the  latter  attritus. 

The  average  quantity  of  ash  contained  in  the  four 
ingredients  was  determined  to  be  in  the  samples  ex- 
amined : 

Fusain   15.59  per  cent 

Durain   6.26 

Clarain   l.L'l^ 

Vitraiii   1.1] 

Dr.  Lessing  suggests  that  advantage  should  be 
taken  in  coal-washing  of  this  determined  distribution 
of  ash  in  certain  now  recognisable  ingredients  of  coal. 
For  example,  the  dust  in  slack-coal  going  to  the 
washer  has  been  found  to  consist  largely  of  fusain. 
whieh  not  only  contains  a  liiirh  amount  of  ash,  but  is 
entirely  devoid  of  coking  j)roperties.  It  is  believed 
that  the  .saving  of  the  fines  and  their  reincorporation 
with  the  washed  coal  may  really  be  undesirable.  For 


example,  it  is  stated  by  Di'.  Le.ssiiig,  that  "the  quan- 
tity of  dust  going  forward  with  coking  slack  averages 
five  per  cent  of  the  total.  The  ash-content  amounts  to 
as  much,  or  more,  and  possibly  double  the  ash-content 
in  all  the  clean  coal  making  up  the  bulk  of  the  washed 
slack.  The  removal  of  dust,  prior  to  washing  seems 
very  desirable,  for  coking  purposes,  on  Dr.  Lessing 's 
showings.  Another  matter  that  Dr.  Le.ssing's  re- 
searches throw  light  upon  is  the  fusibility  of  ash  in 
coal,  a  matter  of  great  importance  to  Canada  in  regard 
to  lignite  and  sub-bituminous  coal  uses.  The  segreg- 
ation of  the  pyrites  in  coal,  their  removal  to  reduce 
the  sulphur-content  of  coke  made  from  given  coals, 
and  their  possible  concentration  as  a  by-product  of 


12. — Thin  vertical  section  of  coal  from  the  lower  Freeport 
seam,  showing  thin  bands  of  anthraxylon  (an)  and  attritus  (at). 

coal-washing,  are  questions  to  which  a  solution  is  sug- 
gested by  Dr.  Lessing 's  woi'k. 

It  is  suggested  by  the  investigators  above-mentioned 
that  it  is  possible  to  separate  any  coking  slack  into  two 
or  more  fractions,  namely: 

a.  An  almost  ash  and  sulphur-free  fraction  for  the 
production  of  a  superior  coke.  This  fraction 
varies  from  55  to  76  percent  of  the  whole  sample. 
Its  coke  would  yield  3  percent  of  ash  .and  well 
under  1  percent  of  sulphur. 

b.  A  homogenous  coaly  substance,  suited  for  low- 
temperature  distillation,  yielding  a  "coalite". 
The  Aveight  of  this  fraction  varies  from  17  to  34 
percent  of  the  weight  of  the  coking  slack;  it 
would  yield  a  coalite  containing  from  7  to  12  per 
cent  of  ash  and  in  addition  much  yield  in  by- 
product??, 
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r.     A  rrjictinii       ihc  w  liolc  \v('i<f|it  (if  iiiiw  fislicd  iiint 
(•ri}il.  L'O  to  -(>        roiil,,  Aviiicli  contains  nlxml  ."».") 
(()        per  rciil  of  dirt  to  be  trofitod  in  ;i  sluilc 
rclorl . 

Dr.  Til icsscii.  (•oiiiiiiciit iri<r  on  flicsc  results,  ])oiMls 
out  tluit  there  is  in  cofil  an  itdierent  nsh.  and  also  an 
inliereni  siilplmr  vvliieli  eaniiof  be  olimiiialed  l»y  ordin- 
ary vvasliinf>:-niet  hods.  I'vrite  is  disseminated  tlirouKli- 
(lul  coal  in  inieroseopic  particles,  as  shown  by  iniero- 
pholo<rraph  2()  shown  a('c,oiiipanyin<>-.  Dr.  Tliiessen 
asserts  that  the  "bri};ht  <!oal "  always  •.••ives  a  better 
eoUe  than  the  "dull  coal"  of  the  same  eoal.  Even  wlien 
coals  are  (dassed  as  iion-col<in<i'.  the  "bri<i'ht  coal'"  of 
sn(di  coals  will  <x\vv  a  fairly  fiood  ci)ke.  but  the  "dull 
coal"  Mill  not.  The  microscoi)ie  particles  of  sulplnir 
are  (diietl\-  to  b(>  found  in  the  "bri"bt  eoal." 


— Thin  cross  section  ol'  jinllirax.vloii  of  c-oiil  troni  .VlickUe  t''ork, 
Illinois.  No.  (!  Vjed.  sliowiiiK  finely  dis.seminated  pvrite  particles. 
Magnification  20(1. 

The  lesseiiiufi'  ((uaiitity  of  low-sulphur  coking-coal 
suitable  for  metallurgical  purposes  is  giving  some  steel 
companies  cause  for  anxiety,  and  it  Avould  seem  that 
those  in  charge  of  the  provision  and  preparatioii  of 
coal  for  making  coke,  and  for  steel-plant  uses  might 
with  advantage  devote  time  to  investigation  of  the 
later  developments  of  the  study  of  eoal  substance. 

Spores  in  Coal. 

Dr.  Tliiessen  has  ])aid  great  attention  to  the  collee- 
I  ion  of  photographs  of  distinctive  spores  found  in  coal. 
He  has  found  that  certain  ornamentations  and  shapes' 
of  spore-exines  are  characteristic  of  certain  coal-seams, 
and  that  the  correlation  of  coal  seams  can  be  definitelv 
established  b,v  the  presence  of  t.ypical  spore-exines.  A 
number  of  Dr.  Thiessen's  microphotographs  are  here- 
with reproduced,  from  which  the  wonderful  preserva- 


[loilzontHl  sec-lion  of  riltsbiirg  coal  at  a  iiiagiiif iratioii 

(o  show  the  broad  side  characters  of  spore-exines  and  other 
constituents  in  detail.     Magnification  Imin 

tion  of  outer  walls  of  the  s|)ore-cases,  or  exines  is  ob- 
servable. Apart  from  many  other  interesting  phases  of 
til  is  fascinating  study,  the  economic  value  of  a  definite 
means  of  correlation  of  coal-seams  is  obvious. 

SouH'  eight  years  ago  Mr.  James  Lomax,  an  English 
coal-microscopist,  examined  a  number  of  the  Cape 
IJreton  coals  by  means  of  thin  sections.  He  found  the 
same  liistribution  of  microscopic  particles  of  pyrites 
referred  to  by  Dr.  Theissen,  and  mentioned  that,  com- 
pared with  En;^lish  coals,  the  Cape  Breton  coals  were 
not  marked  by  the  presence  of  so  many  spores.  The 
spores  present  are  stated  to  be  thin-walled  and  appar- 
ently of  a  primitive  variety.  One  interesting  feature  of 
thin  sections  of  coal  is  that  the  general  colour  of  thin 
sections,  Avhen  held  up  to  the  light,  and  not  viewed  mi- 
cro.scopically  is  snfficient  to  give  a  trained  observer 
some  idea  of  the  quality  of  the  coal  being  examined  and 


Part  of  horizontal  section  of  Brookville  coal  including  spore- 
exine  with  pecuUar  processes.    Magnification  1000. 
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-Bioafl-siOe  view  of  megaspore-exiiie.s  ol'  llip  i3u.\loii  co;il. 
'I'liese  spore-exines  in  the  coal  liave  each  thiee  long-  tlelicate 
wings  or  air  saclvs,  but  thiese  were  hrolien  in  recovering  ttiem 
from  the  coal.    Magnification  30. 


I 'r<).'<.';  section  of  (lie  sainr  Ivin'l  nl  siiorc-c.xine  sliowii  in 
riiotOBraph  above  .showing  one  of  the  tliree  wings  in  cross  sec- 
lion.    Magnfication  100. 

its  ii.set'uliit'ss  t'r)r  ccftiiin  piirpo.ses.  Novji  Scoti;i  eoals 
are  inarkod  hy  a  prepoiidf i-aiice  oF  cutifle  niattor  and  a 
cli;ira<'toi'ist  !<•  rcrldisli  tiiiirc.  and  it  is  piissil>lp  t,n  pick 
out  a  {ii\s  coal  rroni  a  stcjiiii  coal  liy  I  lie  coldur  as  slinw  n 
in  I  liin  seel  ion. 


Tlio  Toronto  Iron  Woiks.  Limited,  Cherry  Street. 
Toronto,  liave  been  fairly  i)nsy  for  sonic  time  and  are 
now  running  on  full  time.  They  liave  a  niimher  of 
orders  ahead  for  iron  t;inks  in  which  the  firm  special- 
izes. 


SALE  OF  ATIKOKAN  BLAST  Fl^NACE  AT  PORT 
ARTHUR,  ONT. 

,1.  .1.  O  'CONNOii. 

News  of  the  sale  of  the  Atikokaii  I 'on  (Unnpauy's 
blast  furnace,  at  Fort  Arlliiii',  lias  been  received  with 
the  greatest  satisfaction.  1 1  lias  loni;,-  l)<ieii  felt  that 
the  fact  of  this  furnace  lyinj:;-  idle  lias  been  one  of  the 
?:reatesl  handicaps  the  iron-ore  resources  of  Northern 
Ontario  had  to  contend  with  in  interesting'  i-apilal  in 
their  development. 

Now  that  this  furnace  is  to  lie  put  in  blast,  the  oper- 
ation of  local  iron-deposits  is  assured,  and  the  buildiuK 
lip  of  a  permanent  iron-ore  and  pig-iron  iiulustry,  to- 
gether with  all  the  collateral  lines  of  endeavour  that 
naturally  follow  su(di  an  iiidusi  ry.  are  within  the  grasj) 
of  this  community. 

Mr.  J.  Dix  Kraser,  Superintendent  of  the  Atikokaii 
Iron  ("lorapaiiy,  arrived  here  on  tiie  16th.  accompanied 
by  John  E.  ITogan,  of  Chicago.  They  met  the  Finance 
Committee  of  the  City  Council  on  the  ISth.  and  laid 
the  proposed  agreement  of  sale  before  that  bod.y,  ask- 
ing for  ratification  thereof  by  the  City  (Jouncil.  In 
a  special  session  of  the  (!ity  Council  held  on  the  19tli. 
called  for  this  purpose,  a  resolution  of  the  Finance 
Committee  recommending  the  sale  of  the  Atikokan 
Iron  Company's  blast  furnace  at  Port  Arthur,  was  duly 
ratified,  the  consent  of  the  City  of  Port  Arthur  being 
necessary  owing  to  the  fact  that  the  Cit}^  has  a  sub 
stantial  monetary  interest  in  the  property. 

The  name  of  the  purchasers  of  the  blast  furnace  is 
withheld  for  financial  reasons,  for  the  present.  Mayor 
Matthew^s  is  in  possession  of  this  information,  and  is 
eminentl.y  well  satisfied  with  their  bonafides,  financial 
strength,  and  experience  to  carry  out  such  an  under- 
taking. 

The  new  undertaking  involves  the  development  of 
iron  ore  deposits  in  Minnesota,  adjacent  to  the  Inter- 
national boundary,  the  construction  of  a  few^  miles  of 
railway  to  connect  with  Port  Arthur,  Duluth  &  West- 
ern Division  of  the  Canadian  National  Raihvay,  at,  or 
near  Gunflint  Lake,  and  the  heavy  placing  of  this  divi- 
sion in  a  condition  to  accommodate  heavy  traffic.  Mr. 
Hogan  has  left  for  Toronto  to  consult  with  Mr.  D.  B. 
Hanna,  President  of  the  Canadian  National  Railway, 
pursuant  to  the  carrying  out  of  the  necessary  connec- 
tions and  betterments. 

It  is  the  intention  of  the  City  Council  io  submit  a 
By-Law-  to  the  electors  fn  the  near  future,  to  fix  the 
assessment  of  the  blast  furnace  under  an  agreement, 
for  a  fixed  number  of  years. 


GOVERNMENT  WILL  SEND  PARTY  TO  BELCHER 
ISLANDS. 

It  is  understood  that  tlie  l)(uiiinion  (lovcrnnient  will 
send  a  party  to  the  B(dclier  Islands.  Hudson  Ray,  this 
summer  to  examine  thoroughly  the  iron  ore  deposits 
there.  It  is  known  that  very  important  deposits  hav(> 
been  discovered  and  that  these  may  form  the  basis  of 
an  iron-mining  industry  in  the  far  North.  Private 
reports  are  said  to  state  that  large  bodies  of  ore  of 
good  grade  have  been  located.  It  will  probably  bp  a 
part  of  the  work  of  the  men  sent  north  this  summer  to 
examine  into  and  report  on  the  methods  of  getting  the 
ore  to  market. 


no 
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RESERVOIR  FOR  COMPRESSED  AIR  SYSTEMS  IN 
WORKS  AND  FACTORIES. 

.loIIX  S.  WATTS,  New  Glasgow. 

The  couveiiieiiee  oF  compressed-air, -as  a  system  for 
transmitliiip  energy,  suffers  from  its  inability  to  carry 
an  overload,  for  any  longer  than  two  or  three  minutes. 
That  is,  to  put  the  case  the  other  way  round,  a  com- 
pressor must  be  installed  of  sufficient  capacity  to  carry 
the  peak  load  indefinitely,  even  although  this  peak  load 
may  only  recur  at  long  intervals,  and  continue  for  only 
sliort  periods  of  time. 

Nearly  all  other  engineering  apparatus  can  carry  an 
overload  for  a  reasonable  period  of  time,  that  is  a  load 
Avliich  would  be  too  great  for  the  apparatus,  if  continu- 
ous. For  instance,  electric  motors  will  carry  up  to  one 
hundred  per  cent  overload  for  a  time,  steam  boilers 
liave  a  reserve  capacity  of  energy  in  the  water  con- 
tained in  them,  and  can  also  by  forced  firing  be  made 
|()  can-y  a  fifty  per  cent  overload  for  some  time. 

Where  tlie  demand  for  compressed-air  fluctuates  to 
any  considerable  degree,  this  necessity  to  have  a  com- 
I)ressor  large  enough  to  carry  the  peak  load,  comj)els 
I  he  installation  of  a  very  'large  compressor,  being 
possibly  twice  as  large  as  would  be  needed,  if  the  load 
could  be  averaged,  thus  making  the  capital  expendit- 
ure on  the  compressor  very  high,  bearing  in  mind  that 
it  will  be  running  idle  ])crhaps  one  half  or  more  of  the 
day. 

This  fluctuation  in  demand  for  air,  coming  directly 
on  the  compressor  causes  it  to  be  dropping  its  load  and 
jiicking  it  up  again  frequently,  and  this  sudden  load- 
ing and  unloading  throws  severe  racking  strains  on 
the  compressor,  and  makes  for  a  high  upkeep  cost. 

The  evident  remedy  for  this  state  of  affairs,  is  to 
have  a  reservoir  of  compressed  air,  which  can  be  filled 
with  compressed  air,  during  periods  of  low  demand, 
and  which  will  give  out  its  supply  during  the  period 
of  peak  load. 

The  air  receivers  u.sed,  cannot  fill  this  function,  as 
they  can  only  supply  air  to  the  system  to  the  amount 
of  about  one-seventh  of  the  capacity  of  the  receiver, 


this  l)eing  the  amount  the  air  will  expand  while  the 
pressure  falls  frotn  the  highest  to  the  lowest  useful 
pre.ssure,  say  from  one  hundred  pounds  to  eighty 
pounds. 

Up  to  date,  there  have  been  only  a  few  compressed- 
air  systems,  supplied  with  a  reservoir,  and  the.se  have 
been  in  mines  where  old  workings  where  available  for 
air  storage.  These  have  been  a  success,  and  it  would 
appear  that  the  time  is  ripe  for  an  extension  of  this 
idea  to  factories  and  plants  using  compressed  air. 

The  obvious  form  that  such  a  reservoir  for  a  factory 
would  assume,  would  be  similar  to  that  of  an  hydraulic 
accumulator,  but  the  diameter  of  the  plunger  to  get  the 
desired  capacity  would  need  to  be  much  larger  than 
those  commonly  used  for  hydraulic  work,  and  rather 
expensive  to  be  installed,  unless  there  were  no  other 
alternative. 

Fortunately  in  most  cases,  we  have  a  cheaper  arran- 
gement available,  which  needs  only  for  its  operation  a 
water  supply  at  a  pressure  not  less  than  the  lowest 
usable  pressure  on  the  air  system.  This  minimum 
l)ressure  is  generally  eighty  pounds,  and  as  in  mo.st 
towns  the  water  pressure  is  that  much  more,  we  have 
a  very  convenient  supply. 

A  very  cheap  and  efficient  reservoir  then,  can  be 
made  by  installing  a  tank,  and  connecting  it  up  to  the 
air  piping  as  indicated  in  the  accompanying  drawing, 
a  connection  being  made  into  the  top  of  the  tank  from 
the  main  air-pipe,  and  into  the  bottom  of  the  tank 
from  the  water  service.  Both  of  these  connections  are 
fitted  with  float-actuated  valves,  inside  of  the  tank, 
the  upper  one  closing  whenever  the  tank  is  filled  with 
water,  and  the  lower  one  whenever  the  water  is  forced 
out  "of  the  tank.  For  convenience  it  is  advisable  to  fit 
a  globe  valve  in  each  of  these  connections  outside  of 
the  tank,  to  permit  of  i.solating  the  tank  for  cleaning, 
etc.,  without  interfering  with  the  working  of  the  air 
compressor. 

The  operation  of  the  reservoir  is  as  follows.  When 
pressure  is  off  the  air-line,  before  the  compressor 
starts,  the  tank  will  fill  with  water  at  say  eighty 


Sketch  of  Compressed-air  Reservoir. 
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pounds  pressure,  until  the  rising  water  closes  the  upper 
float-valve,  which  prevents  any  water  entei-ing  into 
the  airlines.  The  compressor  being  started,  will,  when- 
ever its  output  exceeds  the  demand  for  air,  force  the 
pressure  above  eighty  pounds,  and  so  force  the  water 
out  of  the  tank,  and  back  into  the  water  main,  until 
the  tank  is  empty,  when  the  lower  float-valve  will 
close,  and  prevent  the  air  entering  the  water  pipes. 
Assuming  that  the  compressor  still  delivers  more  air 
than  is  being  used,  the  air  pressure  will  continue  to 
rise  nntil,  say,  one  liundred  pounds  is  reached,  when 
the  ^iidoading  valve  on  the  compressor  will  stop  further 
compression  of  air  and  the  compressor  will  run  idle, 
until  the  pressure  falls  again. 

Whenever  the  demand  exceeds  the  supply  from  the 
compres.sor,  the  pressure  in  the  reservoir  will  com- 
mence to  fall,  and  the  air  expanding  in  the  reservoir, 
will  furnish  a  supply  of  air,  equal  to  about  one-seventh 
of  its  cubic  capacity,  until  the  air  pressure  falls  to  the 
minimum  of  eighty  pounds.  At  this  stage  the  Avater 
will  commence  to  enter  the  i-eservoir,  the  air-pressure 
and  Avater-pressure  being  then  equal,  and  thus  force 
out  the  air  contained  in  the  reservoir  to  meet  the  in- 
creased demand,  until  such  time  as  the  demand  falls 
to  less  than  the  delivery  from  the  compressor. 

A  small  amount  of  oil  may  be  carried  over  with  the 
air  into  this  reservoir,  but  as  this  all  floats  on  top  of 
the  Avater,  it  does  not  contaminate  that  body  of  water 
which  is  forced  back  into  the  water  pipes,  and  if  tlie 
tank  is  cleaned  out  occasionally  will  do  no  hai'm, 
although  it  is  as  Avell  to  connect  the  water  from  a  pai't 
of  the  piping  that  is  remote  from  any  drinking  foun- 
tains. The  tank  should  haA'e  a  inaiihole  for  the  ])ui'- 
pose  of  cleaning  and  inspection. 

A  water-gauge,  fitted  to  one  end  of  the  tank-,  affords 
the  operator  means  of  knoAving  hoAv  the  air  compressor 
is  holdiu!?  up  to  its  Avoi-k,  and  its  pi'ovision  is  Avell 
Avorth  Avhile. 

When  the  Avater  service  is  at  a  pressure  of  OA'-er  one 
liundred  pounds,  a  reducing  value  can  be  fitted  to  briug 
the  pressure  doAAm  to  the  minimum  air-pressure  desired. 

When  the  Avater  pi'cssure  available  is  less  than  the 
minimum  useful  air-pressure,  the  same  effect  can  be 
had  bA'  placing  the  reservoir  at  the  loAvest  elevation 
available,  and  installing  a  Avater  tank  of  the  renuired 
capacity,  at  a  height  that  Avill  give  the  desired  minim- 
um pressure.  This  tank  can  be  used  for  other  purposes, 
such  as  fire  protectioii,  Avithout  interfering  Avith  the 
efficiency  of  its  purpose  in  coiniection  Avith  the  I'C- 
servoir. 


CANADIAN  ENaiNEERING  STANDARDS 
ASSOCIATION. 

A  fleeting  of  the  Main  Tommittee  of  the  Canadian 
Engineering  StMiulards  Association  Avas  held  at  Ottawa 
on  April  4tli,  Sir  John  Kennedy  in  the  Chair,  and  the 
followiiif  Avere  some  of  the  more  important  matters 
dealt  Avith  : 

Sir  John  Kennedy  was  re-elected  T'hairman  :  ^Ir.  T. 
A  Russell  and  Mr.  TI.  TI.  Vaurrhan  Avere  re-elected 
Vice-Chairnian.  and  Dr.  J-  P>.  Porter  Avas  re-elected 
TTnnnrarv  Secretary-Treasurer. 

The  folloAving  irentlemen  Averc  Aveleomed  as  members 
f>f  »hc  ^fjiin  Committee: 

Mr  J.  p.,  Reade.  Purchasintr  Commission  of  Canada: 
^fr.  a.  A.  ^fniintain.  Poard  of  Railway  Commissioners 
for  Canada:  T.t.-("(.l  E.  W.  Stedman.  The  Air  Poar.l: 


Dr.  \j.  v.  King,  McGill  University;  Mr.  T.  K.  Suther- 
laiul,  Canadian  Institute  of  Mining  and  Metallurgy. 

A  large  number  of  additions  to  the  membership  of 
various  sectional  and  sub-committees  Avere  approved, 
and  thirty  gentlemen,  members  of  various  Avorking 
committees,  Avere  elected  to  membership  in  the  Asso- 
ciation. 

The  Annual  Report  and  Financial  Statement  to  be 
issued  to  members  of  the  Association,  Avere  presented 
and  approved. 

The  attendance  of  Mr-  R.  J.  Durley,  Secretary,  at 
the  Conference  of  Secretaries  of  national  standardiz- 
ing bodies  in  London  on  April  2.3th  Avas  approved. 
Til  is  Conference  is  of  an  informal  nature  and  is  inten- 
ded to  facilitate  the  interchange  of  information  and 
data  regarding  standardization,  especially  in  its  inter- 
national aspect,  and  Avith  regard  to  planning  the  meth- 
ods of  intercourse  and  co-operation  to  be  adopted  be- 
tAveen  the  A^arious  national  standardizing  bodies.  It 
is  expected  that  the  meeting  Avill  be  attended  by  dele- 
gates from  Belgium,  Great  Britain,  Canada,  France, 
Holland,  Italy,  SAveden,  SAvitzei'land,  and  the  United 
States.  Each  Secretary  Avill  naturally  present  a  re- 
port on  the  Avork  of  the  Conference  to  his  Committee 
or  Council  on  his  return.  ^ 

The  activities  of  the  Association  during  the  past 
year  and  the  present  state  of  the  Avork  of  the  various 
committees  are  briefly  covered  by  the  attached  report. 

Among  the  subjects  on  Avhieh  the  Association  has 
recently  been  requested  to  take  action  may  be  men- 
tioned the  f olloAving : 

A  request  from  the  Air  Board  lias  been  made  for  the 
preparation  of  specifications  for  certain  aircraft  ma- 
terials Avhich  cannot  be  obtained  under  commercial 
conditions  in  Canada,  the  wartime  specifications  of  the 
British  Air  Board  being  much  too  elaborate  foi'  use  un- 
der peace  conditions.  The  necessary  committees  ai'e 
being  arranged  for. 

Co-opei*ation  Avith  the  American  Engineering  Stand- 
ards Committee  has  been  requested  in  connection  Avith 
the  Aeronautical  Safety  Code,  the  American  Safety 
Code  for  Logging  and  SaAvmill  IMaehinery.  and  the 
American  Committee  Avhich  is  considering  the  stand- 
ardization of  parts  of  elevator  machinery. 

Requests  for  co-operation  have  also  been  received 
from  the  Canadian  Electric  Railway  Association  and 
the  American  Cear  ^Manufacturers  Association. 

In  connection  Avith  this  Avork  of  tlie  Suli-Committee 
on  Portland  Cement,  Avhich  is  engaged  in  revising  and 
re-drafting  the  Specification  for  that  material  origin^ 
ally  issued  by  the  Canadian  Society  of  Civil  Engineers, 
the  j\rain  Committee  approved  of  the  suggestion  of  the 
Sub-Committee  as  to  the  desirability  of  experimental 
Avork  on  Canadian  cements  Avith  regard  to  the  best 
method  of  determining  normal  consistency.  The  Main 
Committee  also  directed  that  arrangements  should,  if 
possible,  be  made  with  the  projier  authorities  for  the 
standardization  of  cement  sieves  in  Canada- 

The  meeting  terminated  Avith  a  vote  of  thanks  to  the 
Executive  Committee  and  the  Officers  and  staff  of  the 
Associal  ion. 

The  nn^efing  of  I  he  ]\I;iiu  Committee  Avas  followed 
by  the  Third  Ordinary  Oeneral  fleeting  of  the  Associ- 
ation. Avhich  Avas  largely  of  a  formal  nature  and  dur- 
ing Avhich  the  Annual  Report  and  Financial  Statement 
were  jircsented  ami  ajiproved. 
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lOii^fiiicHis,  Mjijiclienter,  Scpternbci-  1.')tli  !!)•_'().) 


Introduction.  In  I  he  ;iiifiniiii  of  1919  Sir  Arthur  F. 
Pc;is('  .siiirucstcd  to  Ihc  Skiiin ingro vc  Iron  ('()inj)any 
tlifit.  tlip  fidlli  flotrition  luethods,  as  practised  by  Min- 
erals Separation,  Limited,  for  tlie  recovery  of  fine 
metalliferous  ores  from  slimes,  should  be  investif?ated 
as  a  possible  means  foi-  the  separation  of  fine  coal 
from  shale  and  other  impurities.  The  authors  accord- 
ingly erected  at  the  works  of  the  Skinn ingro ve  Iron 
Company  several  small  washers  working  under  Min 
erals  Sei^aration  patents  for  the  experimental  separa 
fion  of  cruslied  coking  coals,  washery  wastes,  fine  coal 
sludges  and  the  like.  The  object  of  this  paper  is  to 
indicate  to  the  members  of  the  Tnstitufiou  the  results 
of  the  experiments  so  obtained,  and  to  suggest  the 
im])ortance  of  this  method  of  treatment  to  the  fuel 
and  metallui-gical  industries  as  a  Avhole.  The  paper 
will  include  a  short  description  of  the  principles  of 
froth  flotation,  followed  by  a  sonu'what  detailed 
account  of  the  operation  of  the  froth-flotation  process, 
and  a  few  i-emarks  on  the  application  of  the  process 
to  coal  treatment  in  general.  Representative  results 
obtained  on  various  types  of  material  will  then  be  in- 
cluded, and  the  paper  will  conclude  by  indicating  the 
economic  aspects  of  the  ])rocess,  especially  as  applied 
to  the  ])repai'al ion  of  comI  foi'  llie  ])roduction  of  metal 
lurgical  coke. 

Principle  of  Froth  Flotation. — When  certain  re 
agents  are  added  in  small  (4uantities  to  water,  aiul  the 
whole  is  agitated  violently,  a  multitude  of  very  min- 
ute air-bubbles  are  formed.  On  allowing  the  licpiid 
to  come  to  resi,  the  bubbles  do  not  coalesce,  but  re- 
main distinct  from  each  other,  and  rise  slowly  to  the 
sui-face,  where  a  more  oi-  less  permanent  froth  is  form- 
ed. The  reagents  llial  may  be  used  for  this  purpose 
are  many  and  various,  and  include  certain  oils  (such 
as  turpentine),  sohible  organic  .substances  (such  as 
i-resol),  certain  alcohols  (such  as  amyl-alcohol),  and 
soaps.  The  proportion  of  reagent  recpiired  is  small, 
atiiounting  in  most  cases  to  a  fraction  of  a  pound  of 
reagent  to  a  Ion  of  water. 

If  solid  parlicles  are  suspended  in  the  wafer,  tlu'se 
particles  may  or  may  not  become  attached  to  the 
luibbles;  if  they  do  so,  on  allowing  the  licpiid  to  come 
to  rest,  the  bubbles  rise  lo  the  surface  aiul  form 
an  extremely  stable  froth,  in  which  the  solid  particles 
are  supported.  Parlicles  of  metallic  sulphide,  coal,  and 
graphite  can  be  readily  floated  by  this  method:  on 
the  otlier  hand,  sand,  clay,  and  similar  earthy  matei'ials 
do  not  adhere  to  the  bubbles,  and  therefore  sink  to 
the  bottom  of  the  licpiid.  It  follows  that,  if  a  mixture 
of  floatable  and  unfloalable  ]iarticles  in  water  is  sub- 
jected to  agitation  in  the  ]iresence  of  a  suitable  froth- 
ing agent,  the  floatable  particles  will  be  included  in 
the  froth,  while  the  earthy  matter  will  sink  to  Ihe 
bottom.  Thus,  if  coal  containing  a  proportion  of  clay 
or  similar  material  is  ground  to  iiass  a  1  10  inch 
screen,  and  the  product  is  mixed  with  water  to  which 
a  suitable  reagent  is  added  in  small  quantities,  the 
coal  can  be  separated  in  a  pure  state  from  the  clay.  Tf 
the  coal  comin-ises  pure  coal,  carboniferous  shale,  and 
clay,  the  pure  coal  can  be  recovered  in  a  pure  state. 


after  which,  by  adding  a  small  rpianiily  of  ody  reagent, 
the  carboniferous  shale  emi  be  reeovered,  the  elay  be- 
ing finally  left  behind. 

It  should  be  )ioted  that  the  froth-flotation  process 
does  not  depend  on  the  specific  gravity  of  the  sub- 
stance, since  some  substances  (hucIi  as  galena),  which 
are  most  I'eadily  floated,  possess  a  high  speeifif 
gravity. 

Operation  of  Froth-flotation  Process. — The  opera 
ton  of  the  fi"of h-flotatioii  process  is  broadly  similar  for 
all  types  of  material  treated,  and  involves  the  three 
stages  of  (1)  crushing,  (2)  flotation,  and  (3)  disposal 
of  ])roducts.  The  details  <>(  best  practice  vary,  of 
course,  with  the  material  treated  and  the  type  of  prod 
net  required,  and  the  treatnu-nt  of  coal  will  differ 
somewhat  froin  that  of  metallic  ores.  As  the  process 
is  now  estimated  to  ti'eat  70,000.000  tons  per  annum,  wp 
can  expect  considerable  help  from  this  sister  branch 
of  the  imlusti-y  in  rapidly  developing  the  best  methods 
to  employ  on  coal  treatment.  We  have  made  ourselvf*- 
conversant  with  the  methods  emplo^-ed  in  metallurg- 
ical practice,  and  have  investigated  the  question  of 
applying  them  to  coal  treatment. 

Taking  the  three  stages  in  their  natural  order,  wt 
wish  to  explain  our  conclusions  as  follows: — 

(1)  Crushing. — As  it  is  already  standard  priielice 
to  crush  coal  for  bye-product  eoaking.  flotation  in 
troduces  nothing  of  a  revolutionary  character  in  thi- 
respect.    The  material  should  be  crushed  to  a  detrrec 
sufficient  to  ensure — 

(a)  That  the  largest  particle  of  floatable  material 
is  sufficiently  small  to  be  held  in  the  froth;  and 

(b)  That  the  floatable  material  is  freed  sufficienllv 
from  adhering  waste  for  efficient  .separation  to  1>'- 
jmssible. 

In  cases  where  the  valuable  material  and  the  wa>t  ' 
occur  distinctly  separate  as  large  crystals  or  broad 
bands,  (a)  will  be  the  deciding  factor:  whereas  fine 
and  intimately-associated  crystallization  or  narrow 
stratification  render  (b)  most  decisive.  The  process 
treats  the  finest  as  well  as  the  coarsest  floatable  mat- 
erial, and  no  classification  of  the  crushed  material  i-; 
7ieeessary  or  advisable. 

As  a  result  of  investigation,  it  has  been  ;"stablislied 
that  the  most  suitable  crushing  for  coal  is  for  it  to  pass 
a  screen  of  1/10-inch  aperture. 

In  ore-dressing  ,  the  pi'actice  now  genei'ally  employ- 
ed is  to  crush  everything  smaller  than  about  1^  •>  inehe> 
in  a  watery  indp.  For  coal-crushijig  we  advise  that 
the  material  be  kept  dry  throughout. 

In  metallurgical  practice,  the  use  of  screens  is  avoid 
ed  as  nuich  as  ]H)ssible.  their  place  being  taken  by 
classifiers:  for  coal  treatment  we  believe  that  the  )ise 
of  screens  is  advisable. 

These  variations  from  metallurgical  practice  are 
rendered  advisable  simply  because  coal  is  a  "light"" 
material,  Avhereas  metallic  minerals  are  "heavy."  T'n- 
fortunatel.v,  rolls,  ball-mills,  and  the  like  do  not  grind 
to  the  required  degree  in  the  first  operation  with  the 
guarantee  that  no  oversize  will  be  produced,  and  con- 
trol by  screen  or  classifier  is  necessary.   Efficient  wet- 
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screening  entails  the  ii.se  ol.'  large  quantities  of  water, 
which  in  turn  requires  the  introduction  of  dewatering 
tanks;  the  only  alternative  is  water  classification. 

As  the  shale  is  of  greater  specific  gravity  than  coal, 
control  by  classifier  results  in  the  shale  being  crushed 
to  a  finer  degree  than  the  coal.    This  is  economically 
undesirable:  crushing  costs  nione}%  and  shale  is  the 
hardest  constituent  to  crush.    In  this  connection  it  is 
interesting  to  note  that  the  work  at  Skinningrove  prov- 
ed that  the  ash  is  largely  concentrated  in  the  oversize, 
as  the  figures  in  Table  1.  demonstrate: — 
Table  I. — Coal  Received  from  Crusher  and  Screened 
on  a  Vs-inch  Screen. 
Ash  in  total.  Percentage    Ash  in 
coal    llii-ougli  screen,  undersize. 
Per  ceil  I.  Percent. 
18.2  77.8  10.6 

K^.O  71.4  7.7 

13.5  78.7  8.7 


1 


Ash  in 
oversize. 
Per  cent. 

44.5 

26.2 

37.0 


I-'Ik-    I.  — DiliKriini    of   Tfsting    I'lant    al    the  I'owfll-lluffryii 
Colliery.  Aberflare. 

in  such  a  case  it  may  be  decided  to  ])ass  the  under- 
size direct  to  the  ovens  without  further  treatment, 
leaving  only  the  oversize  for  the  flotation  process. 
idthou!.'h.  in  view  of  the  still  better  ((uality  of  the  flot- 
Htion  product,  the  wisdom  of  this  course  is  question- 
able. 

Once  the  general  princi|)lcs  arc  iji-cided.  it  is  not  dif- 
ficult lo  suggest  a  flow-sheet  for  crushing  to  flotation 
size.  Our  own  idea  is  to  ciiish  in  gyratory,  jaw,  or 
slod^e  mills  to  about  M:  inch,  screens  through  vibrat- 
ing screens  of  1  10-inch  aperture,  pass  the  oyersize 
through  crushing-rolls,  and  retuiii  the  ju'oduct  to  the 
stureens  :  the  undersize  from  the  screens  lo  jiass  lo  the 


fine  storage-bins,  and  thence  to  the  flotation  plant,  the 
washed  coal  passing  to  the  dryers.  Pig.  1  illustrates  a 
testing  plant  on  these  lines  now  operating  at  the 
Powell-Duffryn  Colliery,  Aberdare,  whilst  Fig.  2  is  the 
flow-sheet  relating  to  the  plant. 

We  believe  this  method  to  be  l)oth  efficient  and 
economical,  inasmuch  as  the  material  is  crushed  .just 
fine  enough  for  the  purpose,  and  no  finer. 

That  the  product  obtained  approaches  this  ideal  is 
indicated  by  the  screen  analysis  of  flotation  product 
made  from  coal  thus  treated  shown  in  Table  If. 

Table  II. — Screen  Analysis  of  Coal  Concentrates  from 
Oliver  Filter,  Skinningrove. 

Mesh  on  Under  Weight  percentage    Ash  percentage 
Direct  Cumulative  Direct  Cumulative 


As  pi 

oduced 

100 

3 

5 

20 

10 

58 . 0 

58 

6 

2 

7 

2.3 

40 

20 

8.3 

63 

9 

3 

2 

2.76 

60 

40 

5 . 3 

72 

2 

4 

0 

2.85 

100 

60 

5.3 

77 

5 

4 

5 

2.96 

150 

100 

5.3 

80 

0 

4 

8 

3 . 03 

200 

150 

2.6 

83 

4 

5 

4 

3.11 

200 

14.0 

97 

4 

5 

9 

3.51 
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Fig:.  2. — Flow-sheet  ol'  plant  shown  in  Fig.  1. 

(2)  Flotation. — Concerning  the  actual  operation  of 
the  flotation  process,  nothing  is  more  remarkable  than 
its  extreme  simplicity  in  practice,  once  the  proper  re- 
agents have  been  found.  Given  a  steady  flow  of  pulp 
of  suitable  water-solid  j-atio,  and  a  regular  feed  of  re- 
agent, a  modern  flotation  machine  Avill  produce  a^  clean 
product  on  the  one  hand  and  a  remarkably  value-free 
i-esidue  on  the  other,  in  fashion  automatic,  regular, 
and  i)ersistent.  So  simple  is  the  process  that  a.  large 
number  of  different  machines  have  been  designed  and 
worked  with  .success  in  the  metallurgical  field.  Very 
few,  however,  are  of  universal  application  ;  and  after  a 
close  study  of  their  points  of  advantage  and  disad- 
vantage, and  al'ler  ju-actical  tests  on  the  subject,  we 
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have  come  to  tlie  conclusion  tliat  the  type  known  as 
llie  "M.S.  Standard"  is  the  one  best  adapted  to  the 
treatment  of  coal.  Tlie  machine  i.s  usually  construct- 
ed lai'gely  of  wood,  although  other  materials,  such  as 
sheet-iron  or  concrete,  can  be  substituted.  It  is  design- 
ed to  alternately  subject  the  coal-water  pulp  and  re- 
agents to  sufficiently  violent  agitation  to  cJitrain  air, 
and  then  bring  it  to  a  state  of  comparative  rest.  Dur- 
ing agitation  the  air-bubbles  collect  and  attach  them- 
selves to  coal-particles,  and  when  the  pulp  is  brought  to 
rest  Ihe  air-bubbles,  heavily  charged  with  their  collect- 
ed load  of  coal,  rise  to  the  surface  to  form  a  thick, 
heavy,  stable  froth,  whilst  the  remainder  of  the  pulp 
continues  in  circuit  for  retreatment.  The  machine  is 
a  combination  of  a  number  of  sets  consisting  of  an 
"agitation-eell"  and  a  "froth-box"  placed  in  series 
-side  hy  side  so  that  the  sets  have  a  common  wall  and 
the  vertical  agitators  are  all  in  line.  Agitation  box  No. 
1  is  connected  by  a  slot  through  the  common  wall  to 
"froth-box"  No.  ],  aiul  this  is  connected  by  a  pipe  to 
"agitation  cell"  No.  2,  the  said  pipe  connecting  the 
bottom  of  the  "froth  box"  with  the  centre  of  the  bottom 
of  the  "agitation  cell. "  The  pulp  passes  from  mixing 
cell  to  frothing-bo.x,  and  froin  frothing  box  to  the  next 
mixing  cell,  until  all  the  coal  has  been  removed  from 
the  froth.  The  number  of  sets  required  depeiuls  upon 
the  character  of  the  coal,  four  or  five  being  sufficient 
in  most  eases.  It  may  be  advisable  in  certain  circum- 
stances to  add  one  or  two  mixing  cells,  without  cor- 
res])onding  froth-boxes,  at  the  head  of  the  plant,  the 
flow  in  that  case  being  from  mixing  box  to  mixing 
box  through  slots  in  the  common  wall. 

The  accompanying  photograph  (l^'ig.  3)  shows  an 
8-mixing-cell  8-f roth-box  plant;  whilst  Fig.  4  illust- 
rates the  flow  of  the  pulp  through  the  machine. 

The  crushed  coal  and  water  in  proportions  of  4  to 
5  parts  hy  weight  of  water  to  one  ])art  of  coal,  are  fed 
into  the  first  cell,  where  is  also  added  the  necessary 
proportion  of  reagent.  This  proportion  is  of  the  order 
of  half-a-pound  to  each  ton  of  dry  coal  treated,  and 
varies  slightly  from  this  according  to  the  particular 
material.  At  Skinningrove  it  has  been  found  that  the 
water  used  for  washing  the  naphtalene  from  coke- 
oven  gas  is,  after  the  separation  by  settlement  of  all 
the  naphtalene,  still  sufficiently  rich  in  suitable  re- 
agents to  treat  all  the  coal  required  for  the  coke-ovens; 
in  other  words,  the  production  of  high-grade  coke-oven 
coal  will  cost  nothing  for  reagents. 

The  coal-water  mixture,  which  we  technically  term 
"pulp,"  then  circulates,  as  previously  mentioned,  in 


wliat  may  be  described  as  a  horizontal  spiral  curve, 
discharging  washed  coal  at  each  forward  bend.  Such 
discharges  may  be  taken  off  individually  or  combined 
into  one,  two,  or  more  qualities,  according  to  require- 
ments. By  proper  adjustment  of  the  quality  and  quan- 
tity of  reagents,  the  low-ash,  high-grade  coal  is  thu.s 
early  separated  from  the  bone-coal  (high  fixed  ash) 
and  the  shale  or  clay.  When  this  point  is  reached,  a.s 
is  readily  determined  in  practice,  a  small  quantity  of 
paraffin  or  similar  oil  is  added  to  the  appropriate 
mixing  cell  in  the  proportion  of  about  one-third  pound 
to  each  ton  of  dry  original  coal.  By  this  addi- 
tion, the  bone-coal,  which  has  hitherto  remained  with 
the  shale  or  clay,  is  induced  to  float,  and  is  removed 
as  a  separate  product.  Such  bone-coals  obtained  in 
practice  contained  from  2  to  15  cent,  of  ash. 

The  tailings  or  residues  run  to  waste  from  the  last 
froth-box  consist  of  clay,  shale,  or  other  gangne  mate- 
rial with  Avhich  the  coal  was  originally  contaminated, 
and  have  an  "ash"  content  varying  from  60  to  85  per 
cent.,  according  to  the  nature  of  the  gangue. 

(3)  Disposal  of  Products. — In  the  treatment  of  a 
coking  coal,  therefore,  three  separate  products  result, 
namely,  the  "tailings,"  the  "high-grade  coking  coal," 
and  the  "bone-coal." 

(a)  Tailings. — The  tailings  in  some  cases  may  be  of 
no  value,  but  may  in  others  eonsi.st  of  high-grade  fire- 
clay, in  which  case  recovery  might  be  worth  consider- 
ation. The  proportion  of  water  to  solids  will  be  ap- 
proximately 30  to  1  in  the  treatment  of  a  coking  coal, 
and  the  pulp  readily  flows  by  gravity  to  any  conven- 
ient dumping-ground,  where  the  shale  rapidly  settles 
out,  leaving  the  clear  water,  which  is  quite  inoeuous, 
to  pass  to  the  drains. 

Where  the  water  is  scarce  and  re-use  desirable,  the 
tailings  may  pass  to  a  continuous-discharge  Dorr 
Thickener,  or  similar  contrivance,  which  delivers  a 
clear  overflow  to  the  pumps,  and  discharges  a  thick 
pulp  at  the  outlet-valve. 

(b)  High-grade  Coking  Coal  and  Bone-coal. — Either 
washed  product,  which  forms  as  a  thick,  stable,  heavy 
scum  on  the  water  surface  in  the  froth-boxes,  is  made 
to  overflow  gently,  as  formed,  by  the  aid  of  revolving 
paddles,  which  move  it  .slightly  forward  at  each  revol- 
ution they  make.  As  discharged  from  the  lip  of  the 
froth-box,  the  product  contains  about  50  per  cent,  of 
moisture.  The  further  draining  or  drying  of  this 
material  in  the  most  economical  and  efficient  way  is 
a  problem  to  which  we  are  now  paying  close  attention. 

In  metalliferous  ore-dressing  practice,  the  eoucen- 


Fig.    3. — Photograph     of    an  S-mixingr-ceU 
S  Froth-box  Plant. 
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trate  is  washed  iuto  thickening  tanks,  discharged  into 
revolving  filters  of  the  Oliver  type,  drained  under 
suction,  and  discharged  a^s  a  filter  cake  eontaininc 
from  10  to  15  per  cent,  of  moisture.  Further  drying 
by  heat  is  part  of  the  smelting  process,  and  does  not 
adversely  affect  the  value  of  the  product. 

We  have  applied  this  type  of  treatment  Avith  success 
to  coal  concentrates,  and,  by  suitable  arrangement  of 
the  jilant,  have  succeeded  in  discharging  the  concen- 
trate directly  into  the  filter,  and  have  thus  discarded 
tlio  tliickening  process. 

Already  we  have  succeeded  in  reducing  the  moisture 
from  50  to  10  per  cent.,  a  figure  which  is  comparable 
with  the  moisture  content  in  crushed  coking  coal  treat- 
ed by  gravity  washers.  "We  consider,  however,  that 
this  degree  of  draining  from  either  type  of  washer  is 
inadequate,  average  coking  practice  being  deficient  in 
liiis  ])articular. 

All  alternative  method  of  mechanical  drainage  is  to 
employ  continuous  centrifugal  driers,  and  we  are  in- 
formed that  there  is  such  a  machine  on  the  market 
guaranteed  to  give  a  pi'oduet  containing  8  and  possibly 
only  7  per  cent,  of  moisture. 

It  is  fully  realized  in  this  connexion  that  there  is  a 
limit  beyond  which  the  removal  of  Avater,  as  water,  is 
practically  impo.ssible,  as  thin  films  of  water  are  very 
persistent.  The  removal  of  further  moisture  beyond 
this  limit  necessitates  evaporation. 

Whether  it  would  be  profitable  to  approach  this 
limit  too  closely  l)y  mechanical  means  is  a  question  we 
hope  to  settle  in  flic  near  future.  In  order  to  supple- 
ment these  means,  or  even  i-eplaee  them,  we  have  the 
jjossibility  (if  utilizing  waste-heat  in  many  ways.  Ob- 
viously, by  proper  application,  any  degree  of  dryness 
can  be  produced,  but  careful  consideration  to  all  pro- 
posed methods  must  be  given,  because  dusting,  with 
its  attendant  loses  and  explosion  ri.sks,  and  also  over- 
heating, must  be  avoided.  Another  disadvantage  of 
such  methods  lies  in  the  inevitably  luilky  nature  of 
the  apparatus. 


Scope  of  the  Flotation  Process  in  Coal-washing. — So 

far  Ave  have  discussed  the  question  of  coal  flotation 
chiefly  from  the  point  of  vicAV  of  its  application  to  the 
production  of  blast-furnace  coke.  The  same  process, 
however,  Avith  little  or  no  modification,  is  equally 
ajii^licable  to  the  treatment  of  (1)  loAA'-grade  coals  for 
fuel  purposes,  (2)  Avashery  waste,  (3)  dump  Avaste, 
(4)  stock  duff,  and  (5)  slurry  or  other  coal-bearing 
material. 

The  application  of  the  process  to  the  treatment  of 
such  materials  is  now  Avell  established,  the  results 
shoAvn  in  Table  III.  having  been  obtained  from  Avaste 
material  (PoAvell-Duffryn  Aberaman  tip)  : — 
Table  III. — Results  obtained  from  Waste  Material. 

Product.  Weight.       Ash.  B.Th.units 

Percentage.  Percentage,  per  pound. 

(1)  RaAv  coal  ....    100  70.4  2,280 
Washed  product.  .      15  15.6  12,450 

(2)  RaAV  coal   100  67.6  5^230 

Washed  product.  .      21  10.5  12,280 

(3)  Raw  coal   100  48.5  4'390 

Washed  product.  .      30  10.5  12,680 


The  chief  difference  betAveen  treatment  of  high- 
grade  coal  and  low-grade  Avaste  lies  in  the  diffei-ent 
proportions  of  product  to  Avaste  —  a  factor  Avhieh  is 
readilA'  alloAved  for  in  designing  the  plant.  In  our  ex- 
periments Ave  have  succeeded  in  obtaining  perfect  sep- 
aration of  coal  from  shales  and  other  impurities,  in 
Avhatever  proportions  the  minerals  may  be  mixed,  and 
Ave  have  met  with  equal  success  in  the  treatment  of  all 
types  of  material  as  above-mentioned.  These  include 
the  finest  coal-dust  found  on  colliery  roads,  at  pit- 
heads, and  in  the  slurry  ponds  to  Avhich  the  fine  uii- 
treatable  discard  of  gravity  Avashers  is  led. 

Arguing  from  general  principles,  it  might  be  main- 
tained that  the  presence  of  pj-rifes  in  a  coal  Avould  bar 
its  treatment  by  flotation,  since  pyrites  is  one  of  the 
metallic  minerals  readily  concentrated  by  the  process. 
As  a  matter  of  fact,  hoAvever,  the  reagents  emploA'cd 
to  treat  coal  are  of  a  different  character  from  those 


T 


r 


■  c  -_-  r>  - 


-■6 


Rtig ul&tin0  V&lve 


rr-r-. 

^7-7-r-7\ 

Fig.  4. — Diagram  lUustrating  the  W^w  of  ilic  I'lilp  through  the  macliine. 


116 


IKON    AND    STEEL    OF  CANADA 


May.  1021 


rioppssfiry  for  jjyrites,  and  it  is  found  tliat  in  the  treat 
iiient  of  pyritic  coal  the  coal  floats  for  preference,  with 
the  result  that  the  product  obtained  contains  less  sul- 
|)liiir  in  proportion  than  the  raw  material.  Gypsum  and 
other  sulphates  are,  practically  speaking,  totally  elim- 
iiiated  liy  the  process. 

Table  IV.— Results  of  Tests. 


Secon<l  protluct. 


W«(|bt  Aab. 


Weilht  Alh 


Pint  »n<l 
•ecoiid  prculuctli 
toaeth«r  { 


W>ifht     A  lb      Wilfbt  Alb 


12-4 

24-  2 
15  8 

25-  5 
27  0 
21  H 
28-2 


78« 
62-7 
81  i 

73-8 
08-3 
41  0 
34-2 


31 
3-4 
30 

8-9 
9  0 
60 
7-8 


0-2 
13-2 
2  1 


Crudk  Coau. 

A — Coking. 
1  lO  l  I  — 

I  H'5  I  — 
19  3 


87-8 
75-9 
83-2 


Par 


3-8 
6-2 
5-4 


3—Indu»lrial  {non-coking).' 


28-6 
32-5 


91 
11-2 


5-8 


20-7 


69-8 
66-7 


7-3 
9-4 


12  J 
24  1 
168 

26  2 
31-6 
30  1 
27-5 


72  4 

78-5 
760 

84'S 
760 
74-4 
78-8 


30  0  1  63-6 

30  7 10^ 

35-5  '  W)-2 

33-8  I  48-5 

21-5  I  83-8 

45-2  1  59  0 
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_9  0_ 

81 

11-  7 

9  9 

12-  5 


Slacks; 
5-3  j  21-7  I  — 


68-9  I  12-2 


311 

29  0 


800 
86-6 


Silts. 


39-  8  I  74  0 
SI'S  78  0 
16-2  81-6 

40-  5  82-8 


Dumps  and  Washebv  Waste. 


14 

15 
16 
17 
18 
l» 
30 
21 


74  0 
40  3 
61-2 
760 
82  2 
02  0 
76-0 
63-8 


16-8 
83  0 

30-2 
14  5 
10-8 
13  3 
115 
246 


130 
7-9 
10  I 

13-5 

7-  2 
6-7 

8-  2 
8-3 


13-5 
9-5 
32 
41 
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12-8 
21  0 
26- 1 


5  0 
«-2 
15 


25-8 
34-6 
43  0 


130 
7-9 
10-1 


9-25 
140 
10  8 


83-2 
47-0 
67-8 
83  0 
70-7 
71  e 
83-8 
71  3 


866 
75-8 

86-  1 

87-  6 
84-8 
82-7 

88-  6 
86-6 


Tf  we  were  asked  to  state  the  most  striking  fact  in 
the  application  of  this  process  to  coal-washing,  we 
would  refer  without  hesitation,  to  the  facility  with 
which  it  scj)arates  one  grade  of  coal  from  another 
merely  by  the  simple  control  of  reagents,  and  without 
the  aid  of  any  foi-m  of  screening  or  classification.  This 
pi'opei-ty  7-enders  the  ))r()cess  so  elastic  in  regulation 
that  it  requires  only  elementary  skill  and  a  little  in- 
Iclligeiice  on  the  part  of  the  operator  in  charge  to 
produce  the  most  profitable  separation  into  (1)  fine, 
high-grade,  low-ash  coal;  (2)  band,  bone,  or  bastard 
coal  of  dull  a[)pearance,  and  high  combined  ash;  and 
(8)  shales,  clays,  gypsum,  etc.,  compatible  with  the  type 
of  coal  treated,  ancl  the  purposes  for  Avhich  the  prod- 
ucts are  intended. 

The  seeparation  of  the  bone,  band,  or  bastard  coal, 
as  shown  above,  is  new  in  the  annals  of  colliery  prac- 
tice, since  this  cannot  be  removed  by  gravity  treatment, 
its  separation  in  this  case  being  entirely  a  matter  of 
surface  tension.  The  ash-content  in  band-coal  may  be 
said  to  be  almost  entirely  molecularly  mixed  with  the 
carbonaceous  substances,  and  no  degree  of  crushing  and 
washing  would  effect  its  purification.  The  fact  of  its 
removal  by  froth  flotation  means  that  the  true  coal  is 
thus  available  for  the  manufacture  of  fuels  of  a  Jiew 
standard,  and  indicates  a  probable  revolution  in  blast- 
furioace  practice.  W^^  have  succeeded  in  making  coke 
from  this  concentrate  containing  4.8  to  5.0  per  cent,  of 
ash.  whose  physical  strength  was  beyond  anything  in 
our  experience. 

Results. — Tn  the  course  of  our  investigations  we  have 
made  a  very  large  number  of  tests,  the  majority  of 
which  were  made  Avith  objects  outside  the  scope  of  the 
present  paper.  To  enumerate  these  results  would  be 
tedious,  and  we  content  ourselves  by  giving  in  tab- 
ular form  (Table  IV.)  a  selection  which  illustrates  the 
jxiints  we  have  discussed. 


Economic  Aspects  of  the  Process.  From  a  technical 
point  of  view  we  were  convinced,  by  our  experience, 
that  the  new  process  was  a  distinct  success,  and  a 
careful  enquiry  into  the  economic  aspect  of  the  ques- 
tion assured  us  that  flotation,  applied  to  coal-washing, 
could  in  no  way  be  compared  to  the  use  of  a  Dread- 
nought as  a  ferry-boat;  quite  to  the  contrary,  exam- 
ination shows  that  its  intr.',duction  will  bring  a  com- 
fortable margin  of  profit  in  the  one  ca.se  we  have  in- 
vestigated, namely,  the  production  of  clean  coal  for 
making  blast-furnace  coke. 

It  may  be  argued  that  the  rejection  of  the  band-coal 
could  not  be  economically  supported  by  the  collierj- 
industry,  and,  indeed,  we  cannot  afford  to  reject  any- 
thing in  the  trade  which  is  combustible.  We  hold, 
however,  that  in  the  preparation  of  metallurgical  coke 
this  band-coal  should  be  isolated  and  applied  for  pur- 
poses of  combustion  where  its  high  ash-content  cannot 
materially  interfere  Avith  the  economy  of  such  pro- 
cesses. We  suggest  that  this  material  should  be  better 
employed,  say,  for  combustion  purposes  in  raising  steam 
and  the  manufacture  of  producer-gas,  rather  than  be 
charged  into  the  blast-furnace  to  make  slag,  with  its 
concommitant  extravagance.  Accepting  as  an  axiom 
that  nothing  should  be  charged  into  the  blast-furnace 
but  materials  which  would  make  for  the  most  economic 
nuinufacture  of  y)ig-iron,  our  investigations  into  froth 
flotation  have  brought  us  to  the  decision  that  only  coke 
made  from  true  coal  sliould  be  utilized  for  the  manu- 
facture of  pig-iron. 

Some  of  the  most  obvious  advantages  accruing  from 
the  flotation  of  coal  for  the  production  of  blast-furnace 
coke  for  the  smelting  of  iron  and  steel  may  be  cate- 
goricall.\  smnuiarized  as  follows: — 

(1  )  Ash  Reduction. — Saving  in  cost  of  handling,  par- 
ticularly where  the  place  of  the  production  of  the 
material  lo  be  coked  is  situated  at  some  distance  from 
t  he  coke  ovens. 

(2)  Economy  in  Coking-. — The  product  is  more  high- 
ly ititumiiious,  \  iclds  a  richer  gas  and  a  larger  quan- 
tity of  bye-])roduct,.  Avhilst  the  ash  reduction  admits  of 
a-  larger  cfficiiMil  cbar-gc  to  the  coke-ovens. 

{■\)  Production  of  Superior  Coke. — The  coke  i)rodu 
ced  is,  for  blast-furnace  purposes,  superior  to  any 
other.  It  is  harder  and  denser,  yet  highly  porous :  it 
contains  a  minimum  of  ash,  sometimes  under  4  per 
cent.;  it  resists  the  crushing  effect  in  the  blast-furn 
ace,  and  offers  all  those  advantages  which  only  such  a 
coke  could  offer. 

(4)  Economy  in  Furnace  Space. — There  is  more 
room  for  an  increased  quantity  of  iron-ores  and  fluxes. 

("))  Minimum  of  Silica  owing  to  Ash  Reduction.  — 
Less  cokc-coiisum pt  ioii  required  and  less  limestone  flux 
per  ton  of  ore. 

(Gi  Economy  of  Thermal  Efficiency  of  Blast- 
furnace.— The  production  of  slag  is  reduced.  Fewer 
thermal  units  are  therefore  employed  in  its  formation, 
and  fcAver  taken  from  the  furnace  by  the  molten  slag. 

(7)  Density  of  Coke  means  less  Fines. — The  very 
dense  coke  means  a  greater  quantity  of  large  coke  and 
the  screening  out  of  a  lesser  quantity  of  fines.  The 
total  value  of  the  product  >f  the  oven  is  thus  raised. 

I S  Maximum  Thermal  Efficiency  at  Critical  Zone 
of  Furnace.  The  resistance  of  tlie  hard  coke  to  the 
crushing  effect  of  the  furnace  burden  minimizes  the 
temleru'v  toAvards  coke-consumption  in  the  upper  zones 
of  the  fiiniace,  and  the  maximum  number  of  heat-units 
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is  developed  at  the  tuyere  lines,  or,  in  oilier  words,  at 
the  point  of  hij^hest  thermal  effectiveness. 

From  long  experience  with  a  {jiveu  we  arc 

prepared  to  resolve  the  foregoinji-  ('(Mniiuiiics  into  a 
reduction  in  cost  of  maiiuracture,  worUiiiji-  upiui  ordin- 
ary Cleveland  ironstone,  as  between  jjravity  wasliinir 
and  flotation  washing;-  as  follows: — 

For  the  Production  of  1  Ton  of  Pig-iron. 

Cuts. 

Burden  of  i-oke  willi  lU  j)or  cent,  of  asii  fioni 

niddern  wasliery  ])i-oiluct  coal   -'■) 

r.iirdt'n  of  coke  witli  5.5  per  cent,  of  ash  From 

fh)tation  product  coal   21 

K('i)noni\-  ill  coke   - 


Cwts. 

Eci>iii)ni\'  ill  liiiu'sloiie   1.5 


Saving  per  ton  of  Pig-iron  produced. 


2  cwt.  coke  al  62s.  IM.  per  Ion  

1.5  cwt.  limestone  at  !*s.  (id.  per  Inn. 


Saving  in  coke  and  linx  alone 
This  is  equivalent  to  — 


:5.:i 
2.-1 


Saving-  per  ton  of  coking  coal  

Allowing  for  asli  discarded  at.  -lis.  per  ton 


(  0.1 


S.  d. 
5    S .  40 
1  10.7;! 


:5    9 . 67 

Less  npvalt  V   0  6.00 


Net  uaiii  per 


3  3.61 


In  our  caleiilat  ions  we  assniiied  I  liat.  1  lie  hone-eoal, 
uliich  is  of  similar  ash  value  to  l^lie  raw  material,  \\  ill 
he  utilized  at  its  ])iirehase  value  for  processes  outside 
the  manufaeture  of  ])ig-iron  coke. 

As  the  cost  of  flotation  is  practically  the  same  .-is 
that  of  jig-washing,  it  is  clear  that  I  lie  eeoiioniies  ol' 
the  process  are  perfectly  sound. 

The  extraordinary  flexibility  of  the  flotation  }nethod 
of  washing  coal,  which  permits  of  the  treatment  of  all 
grades  of  fuel  down  to  the  smallest  dust,  will,  in  oiir 
opinion,  become  an  asset  of  national  importance.  There 
is  no  pit-heap  containing' coal,  or  washery  heap,  or  fine 
dust,  or  other  colliery  waste,  from  which  the  coal  can 
not  he  comphitely  recovered  by  this  method  of  treat 
ment.     It  may  prove  that  valuable  business  can  be 
established  in  the  ])ureliase  of  waste-heaps,  which  col 
liery  firms  have  hitheiMo  neglected.    The  adoption  ol' 
this  process  will  rendci-  available  for  u.se  in  the  iron 
and  steel  industries,  and  other  consuraei's  of  coal, 
large  cpiantifies  of  fuel  which  have  hitherto  been  re 
garded   as   valueless,   or   even,   in   some   cases,  been 
thrown  to  waste. 

The  flotation  method  does  not.  of  course,  eoiiipetc 
with  washers  treating  nut-coal  for  sale  on  the  open 
Jiiarket  for  boiler  firing,  etc.;  it  can  be  employed  only 
where  the  original  coal  is  fine  or  where  crushing  is 
part  <d"  the  normal  Ireatmeiit — -that  is.  for  eid(ing,  gas 
making,  bricpiet t ing,  coal-dust  firing,  colloidal  fuel,  etc 

We  desire  to  record  the  very  able  services  of  31  r 
K.  Itutler-.Iones,  Mr.  A.  IVieknell,  and  Mr.  Arnold  liury, 

whose  experinieiifal   work   has   1  n    indefatiirablc  in 

this  research. 
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MR  GORDON  PERRY,  TORON/0. 

Mr.  (lordoii  I'criy.  president  arrd  f^eni-rfil  riiaiiager 
of  the  National  Iron  Corporation,  Limited,  Toronto, 
has  returned  to  the  city  after  a  trip  to  England,  where 
he  saw  the  installation  and  operation  of  the  De  La- 
vand  Centrifigal  Proeess  of  pipe  manufacture  in  the 
Ititr  plant  of  the  Stanton  Iron  Works  (jompuny  at  Nott- 
injrliinn.  F^iifrland.    Before  leaving  Mr.  Perry  saw  the 


Ml'.    Gordon    F.    Perry,    president    and    general  manager, 
National    Iron    Corporation,    Limited,  Toronto. 

pi|)e  manuriict  111-ing  plant  started  and  it  now  has  a  ca- 
pacity of  ;K)0,0()0  tons  a  year.  The  National  Iron  Cor- 
poration has  had  the  De  Lavaud  Centrifigal  Process  in 
operation  at  their  Toronto  plant  for  some  time  and 
has  a  stock  of  pipe  on  hand  now,  made  from  the  new 
process,  which  has  proved  very  successful.  Mr.  Perry 
is  a  director  of  the  Tnternatioiuil  De  Lavaud  Manufac- 


t tiring  ( 'r)rporation,  a  company  that  ha.s  been  organiz- 
ed tr)  control  the  patents  for  the  De  Lavaud  process  for 
casting  iron  pipe  by  centrifugal  force.  He  is  also  pre- 
sident and  chairman  of  the  board  of  directors  of  the 
F^nglish  Electric  Company,  Limited,  a  Canadian  com- 
pany incorporated  with  a  Dominion  charter  to  handle 
the  business  in  Canada  of  the  English  Electric  Com- 
pany, Limited,  of  London,  fing.  Regarding  the  plans 
for  the  Canadian  company,  which,  it  is  stated  will  have 
a  big  plant  in  Toronto,  Mr.  Perry  informed  'Iron  and 
Steel,  of  Canada"  that  there  would  be  nothing  official 
to  give  out  for  several  weeks  yet. 

Mr.  Perry  is  an  interesting  and  prominent  figure  in 
Canadian  iron  and  steel  circles.  He  was  born  in  Dun- 
das,  Out.,  and  was  educated  in  Toronto.  After  serv- 
ing four  .vear's  apprenticeship  in  the  foundry  and  ma- 
chine shop  of  the  Canada  Foundry  Company.  Limited, 
now  Canadian  Allis-Chalmers.  Limited,  Toronto.  Mr. 
Perrv  became  a  salesman  for  the  firm  in  1904  and  twf> 
.vears  later  he  was  promoted  to  become  general  mana- 
ger of  the  then  newly  incorporated  National  Iron 
Works,  Limited,  which  subsequently  became  the  Na- 
tional, Iron  (corporation.  Limited.  Working  jointly 
with  the  late  Cawthra  M\ilock.  Mr.  Perry  successfully 
established  the  modern  foundry  on  Cherry  Street,  Tor- 
onto, for  the  manufacture  of  cast  iron  water  and  gas 
pipe,  and  upon  ^Ii-.  !MuIock"s  death  he  succeeded  to 
the  presidency  of  the  compan.v.  Tie  is  vice-president 
of  the  N'atioiuil  Steamship  Company:  vice-president 
Eastern  Construction  (.'ompan.v:  director  O'Keefe 
Brewing  Co.:  vice-president  of  the  newly  incorporated 
Drifting  Sand  Filter  Company,  limited,  and  a  director 
of  several  other  compajiies. 


J.  W.  CUMMINGS  CO.,  NEW  GLASGOW. 

An  elect rii-  furnace  has  been  added  to  the  plant  of 
the  J.  W.  Cummings  Co.  at  New  (ilasgow,  and  the 
first  heat  was  poured  on  the  7th  April,  ^fessrs.  J.  M. 
Robertson,  C.  A.  Pascoe  and  Sanford  Davis  of  Mon- 
treal have  installed  the  furnace,  which  has  a  capacity 
of  11/2  tons.  This  is  the  first  electric  furnace  installed 
east  of  Montreal,  and  will  be  used  for  making  sted 
castings.  The  -1.  W.  Cummings  Co.  has  built  up  a 
large  business  in  miners'  tools,  aiul  is  one  of  the  seve- 
ral plants  at  New  Glasgow  that  have  grown  to  sub- 
stantial proportions  from  very  small  beginnings. 


Canada  Iron  Foundries,  Limited 

CAST  IRON  PIPE  5!^ 

Head  Office  :  PAD    Al/OUUT  C  Three  Rivers,  Que. 

LAK    WntLLO  Fort  William,  Ont. 

MONTREAL    ^^^^  ^^^^  CASTINGS  V.^Z:ol 
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Future  of  Steel  Industry  is  Dependent  on  the  Cost  of  Coal 


Cliailcs  M.  Schwab  told  tlie  American  Iron  &  Steel 
Institute  at  the  recent  meeting  his  belief  that  "in  the 
long  run,  tiie  steel  trade  will  look  back  upon  the  pre- 
sent house-cleaning  i)erioil  as  one  of  great  advantage 
to  tlie  industry"  inasmuch  as  operating  economies  would 
be  forced  on  steel-makers. 

Judge  Gary  stated  at  the  same  gathering  "unless  and 
until  wage  rates  are  further  decreased  costs  of  many 
steel  producers  will  not  i)ermit  lower  selling  prices". 
He  ijitimated  that  further  reductions  in  steel  selling- 
prices  were  likely. 

Tlie  publicly-expressed  views  of  these  leaders  of  the 
steel  industry  in  the  I'nited  States  are  in  some  respects 
delightfully  vague,  and  remarkable  chiefly  for  the 
things  that  have  not  been  said,  to  grasp  Avhicli  it  is  ne- 
cessary to  read  between  the  lines.  What  economies  and 
what  wages  have  Messrs.  Schwab  and  Gary  in  mind 
Not  entirely,  we  believe,  those  directly  connected  with 
the  processes  of  steel  manufacture.  More  perhaps  than 
is  the  case  in  any  industry  of  comparable  size,  the  steel 
industry's  production  costs  are  dependent  on  the  costs 
cf  assembled  raw  materials  and  the  transportation  cost 
of  finished  materials  to  a  market.  The  wages  paid  to 
the  actual  steel-workers  are  by  no  means  the  deciding 
factor.  What  then  is  the  deciding  factor  ?  Chiefly,  it 
is  believed,  the  cost  of  bituminous  coal. 

Tile  effect  of  the  cost  of  coal  upon  tlie  steel  manu- 
facturer is  manifold.  First,  there  is  the  increased  cost 
of  manufacture  actually  arising  from  the  consumption 
of  coal  in  steel-making  proces.ses.  Second,  is  the  in- 
creased cost  of  iron-ore  ami  limestone,  arising  from  the 
increased  cost  of  rail  ami  water  transportation,  both  a 
direct  result  of  increased  cost  of  boiler-coal.  There  is 
also  the  not  inconsideral)le  item  of  the  increased  cost  of 
coal  u.sed  for  power-raising  puri)0ses  at  the  ore  mines 
and  (juarries.  Tliird,  is  tiie  increased  cost  of  delivering 
.steel  to  the  consumer,  caused  by  higher  freight  rates, 
similarly  necessitated  by  high  coal-costs. 

The  ciist  (if  cniii.  iind  its  ramified  effects  u\)nu  wages, 
costs  of  raw  materials,  costs  of  assemblage,  of  manu- 
facture, and  of  distribution  :  and  its  effect  also  as  a 
deterrent  to  all  large  construction  undertakings,  is  the 
major  preoccupal it)n  of  the  steel  executive.  It  is  the 
root  and  cau.se  of  all  his  troubles,  not  only  in  the  T'liitcil 
States  but  wherever  steel  is  being  made  tnday. 

That  this  should  be  the  ease  is  in  the  nature  of  things. 


most  manufacturing  industries,  and  the  steel  industry 
above  all,  being  outgrowths  of  the  presence  of  large 
bodies  of  bituminous  coal  mineable  at  moderate  cost. 
The  enoi-mous  steel  output  of  the  United  States  is  made 
possible  by  that  country's  large  coal  deposits,  as  has 
been  the  steel  indu.stry  of  Britain  by  that  country's  coal- 
fields, and  the  steel  industries  of  Belgium,  Germany, 
Silesia  and  that  which  once  existed  in  Russia.  Prob- 
ably, however,  there  is  no  country'  in  the  world  where 
a  steel  industry  has  been  so  definitely  the  outgrowth  of 
the  availability  of  coal  as  the  United  States,  for  the 
great  plants  of  Pittsburgh  are  not  so  much  a  reflex  of 
the  presence  of  ii'on-ore  near  Lake  Superior  as  of  the 
occurrence  of  coal  in  Pennsylvania.  When  therefoi-e, 
as  has  happened,  the  cost  of  coal  has  greatly  increased, 
the  main  prop  of  the  steel  industry  in  the  United  States 
has  been  displaced,  because  it  is  on  the  availability  of 
much  good  coal  at  the  cheapest  cost  in  all  the  world 
that  the  steel  industry  in  the  United  States  is  reared. 

It  is  not  eas}^  to  state  how  much  of  the  cost  of  finish- 
ed steel  represents  the  use  of  coal,  because  the  increase 
in  living  costs,  in  commodity  prices,  and  consequently 
in  wages,  is  a  direct  and  indirect  result  of  the  increased 
cost  of  producing  coal.  Coal,  in  its  various  uses,  pi-ob- 
ably  represents  at  least  half  the  cost  of  steel  manufacture, 
and,  if  distribution  be  added,  it  probably  represents 
much  more  in  the  final  cost  to  the  consumer.  Without 
attempting  any  analysis  of  the  coal  component  in  steel 
costs,  it  is  sufficient  for  our  purpose  to  state  that  coal 
is  the  most  important  factor  in  the  cost  of  fini.shed  steel. 

What  are  the  prospects  for  lowered  coal  prices?  They 
are  not  promising.  Some  reduction  in  miners'  wages 
\\  ill  eventually  take  place,  and  as  commodity  prices  de- 
cline, the  cost  of  mine  material  will  lessen.  Tiiere  is 
also  the  possibility  of  lowering  coal-production  costs  by 
better  iiiiiiiiig  methods,  and  the  cost  of  its  transportation 
by  more  equable  distribution  througliout  the  year. 
These  are  the  constructive  factors  in  the  situation.  Op- 
|)(ising  tlieiii,  li((\\('\er.  ai'e  factors  lending  to  force  up 
the  cost  of  coal  jjroductioii.  Most  important  is  the 
factor  of  depletion,  in  actual  reduction  of  reserves  of 
coal  in  the  ground,  and  in  iliniiiiut  ion  of  coal  of  good 
(piality  and  such  accessihility  as  will  allow  moderate  ex- 
tract io?i  costs.  .\ny  possible  inii)ro\('iiient  in  operating 
inclliods  will  lie  unable  to  ot't'set  this  teiulency  of  coal- 
cost  increa.se.  There  is  also  extreme  likelihood  that  con- 
siderations of  .safetv  of  human  life  will  force  United 
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.States  coal  operators  to  abandon  some  of  the  mining 
methods  now  usual  in  that  country,  admittedly  tending 
to  (•hoa|)ness  of  coal  production,  but  admittedly  also 
unsafe.  Some  increase  in  coal  cost  may  be  expected  in 
this  connection.  The  quality  of  labour  available  for 
coalmine  operation  is  changing,  aiul  the  tendency  of 
the  times  is  to  require  the  work  of  more  men,  at  higher 
individual  rates  of  pay,  to  mine  a  given  tonnage  of 
coal.  Many  workmen,  of  the  higher  grades,  will  not 
today  work  at  a  coal  mine,  nor  will  they  bring  up  their 
sons  to  do  .so.  The  price  to  be  paid  for  the  actpusition 
and  the  retention  of  coal-mine  workers  in  the  future  in- 
cludes a  general  enlargement  of  the  standard  of  living 
among  the  mining  population,  and  many  considerations 
of  hours  of  work  and  wages  that  do  not  permit  of  any 
optimism  in  regard  to  possible  reduction  of  coal-getting 
costs  from  the  point  of  expenditures  on  labour.  It  seems 
very  certain  that  coal  will  not  return  to  anything  like 
the  pre-war  cost  of  production,  which  means  that  it  can- 
not be  sold  at  anything  like  pre-war  prices. 

A  further  consideration  is  that  for  many  years  the 
cost  of  coal  has  been  an  improperly  low  one,  an  incor- 
rect (me  indeed,  due  to  the  fact  that  coal-mine  oi)erators 
have  not  included  in  their  cost-sheets  all  the  items  they 
should  have,  and  in  particular  the  items  of  redemption 
of  capital,  (lei)reciation  of  mining  etpiiment,  and  deple- 
tion of  areas.  Mine  costs  of  today,  if  proi)erly  cal- 
culated, should  include  sufficient  to  recoup  for  some  of 
the  omissions  of  the  past,  and  to  meet  the  obligations  of 
the  future.  Actually,  operating  mine-costs  today  do 
includt;  certain  inescapable  items,  as.soeiated  with  the 
age  of  a  mine,  that  should  have  been  added  to  the  cost 
of  coal  mined  and  consumed  by  a  past  generation.  As 
some  persistence  in  incorrect  book-keeping  may  be  anti- 
cipated, it  is  evident  there  will  be  additional  jumps  in 
the  cost  of  coal  in  days  to  come,  as  it  is  from  time  to 
time  di.seovered  that  the  physical  condition  of  the  coal 
mines  does  not  correspond  with  tlicir  rej)uted  book- 
values. 

Sufficient  has  been  stated  to  indicate  that  the  hope 
of  reduction  in  steel-making  costs  arising  from  a  reduc- 
tion in  coal-mining  costs  is  a  slim  one,  and  rather  tem- 
porary also.  The  price  of  coal  during  the  past  few  yeai-s 
has  shown  some  extensive  ups  and  downs,  but  these 
movements  have  been  described  on  a  curve  that  is 
steadily  ascending.  Corrected  to  correspond  with  com- 
modity indexes,  and  ignoring  price  fluctuations  that 
have  arisen  from  transportation  breakdowns  only,  it  will 
be  fouiul  that  the  cost  of  coal  has  risen  steadily  for  j  ears 
back,  and  it  must  continue  to  rise  steadily  indefinitely 
and  without  any  reversing  of  this  tendenc}'. 

Judge  Gary  stated:  "There  is  an  al)uu(lance  of  new 
business,  witli  both  ability  and  inclination  to  place  it, 
waiting  for  further  adjustments  which  will  put  costs 
of  living,  selling  prices,  wage  rates  and  general  in- 
comes on  a  relative  parity.  As  ttsual  nuniij  irill  iruit  too 
lony". 


Would  it  not  be  well  for  both  producers  of  steel  and 
customers  to  realise  that  stoppage  of  coal  production 
will  not  remarkably  decrease  the  cost  of  coal  at  the  pre- 
sent time,  but  will  very  definitely  increa.se  it  in  the  near 
future?  Would  it  not  also  be  well  to  reali.se  that  return 
to  pre-war  prices  of  steel,  or  anything  like  them,  is  an 
imi)ossible  hope,  and  would,  if  attempted,  have  a  short 
life,  followed  by  financial  disa.ster  of  a  widespread 
nature  ? 

The  stabilization  of  the  steel  industry  must  rest  upon 
a  recognition  of  what  may  be  decided  to  be  the  rea.s^jn- 
ably  permanent  course  of  the  cost  of  coal  in  the  future. 
Except  with  regard  to  some  isolated  lines  of  steel  goods, 
reduction  of  selling  prices  of  steel  is  not  within  the 
power  of  the  steel  manufacturer,  who  will  find  it  better 
not  to  operate  than  to  attempt  reductions,  with  the 
public  under  the  delusion  that  coal  costs  are  likely  to 
tund)le,  as  have  the  costs  of  wheat,  wool,  copper  and 
some  commodities  susceptible  of  storage,  without  which 
the  world  can  get  along  temporarily.  It  is  not  the  steel 
manufacturer's  move.  In  some  respects  he  is  but  the 
middleman,  and  must  wait  upon  the  initial  producer. 

With  regard  to  economies,  it  seems  quite  probable  that 
only  those  steel  plants  that  use  coal  as  a  fuel  with  first 
regard  to  economy  and  complete  use  of  the  heat  it  pro- 
duces, can  hope  to  compete  in  ordinary  peace-time  mar- 
kets. Coal  has  been  cheap,  so  cheap  indeed  that  people 
got  it  for  less  than  it  cost  the  mine  operators,  but  waste- 
fulness and  bad  book-keeping  will  exact  full  revenge. 
Coal  is  going  to  co.st  more — permanently  more.  No 
substitute  is  known  for  it  in  steel  manufacture.  Fuel 
economy  is  likely  to  be  a  much  debated  question  among 
iron  and  steel  makers  of  the  future.  On  the  cost  of 
coal  depends  the  very  life  of  the  steel  industry  at  this 
time. 


DETERIORATED  QUALITY  OF  WORKING 
ORGANIZATIONS  CAUSED  BY  WAR. 

In  a  paper  read  before  the  Royal  Statistical  Society 
by  R.  J.  A.  Pearson  on  "A  Comparison  of  Pre-war  and 
Post-war  Production  Costs  in  Engineering",  which  ap- 
plies to  British  conditions,  it  is  estimated  that  the  wages 
of  unskilled  labour  have  risen  by  235  percent,  whereas 
those  of  semi-skilled  and  skilled  labour  are  higher  by 
160  and  123  percent  respectively,  whilst  .salaries  have 
advanced  on  the  average  by  some  75  percent. 

These  figures,  particularly  those  relating  to  unskilled 
labour,  throw  a  light  on  the  lowering  of  production 
which  has  been  so  world-wide  an  experience  of  the  post- 
war period  to  date,  when  it  is  realised  that  the  per- 
centage of  unskilled  labour  to  semi-skilled  and  skilled 
workmen  is  very  much  greater  than  it  was  before  the 
war.  The  dilution  of  skilled  labour  which  was  a  mea- 
sure of  necessity  during  the  war  still  persists,  and  the 
continued  overloading  of  working  organizations  with 
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unskilled  workers  (or  what  is  not  quite  the  same  thing, 
witli  workers  employed  on  unskilled  divisions  of  work) 
is  being  perpetuated  by  the  high  wages  now  paid  to 
common  labour.  It  has  been  rather  unfeelingly  said 
that  ••common  labour"  was  before  the  war  paid  at  low 
rates  because  it  was  eommon,  but  there  is  much  hard 
truth  in  the  statement.  In  the  days  before  the  war 
men  wore  induced  to  look  for  the  more  "skilled"  (a 
term  that  is  very  often  synonymous  witii  •'strenuous") 
brandies  of  emi)loymont  because  they  were  better  paid. 
Today,  the  difforontial  between  common  and  skilled 
labdur  has  licoii  in  very  many  cases  so  reduced  that 
there  is  no  pressure  upon  the  worker  to  change  from 
an  unskilled,  or  easy,  job  to  one  that  makes  heavier 
demands  upon  liraiii  and  muscle. 

Tliere  is  also  a  further  consideration,  namely,  that 
the  skilled  men  in  industry  were— because  they  were 
the  fittest  types  for  war,  by  reason  of  mentality  and 
physique — more  heavily  drawn  upon  by  the  military 
drafts.  There  has  been  a  double  disorganization  of 
working  forces,  namely,  withdrawal  of  the  fittest  and 
addition  to  the  numbers  of  the  less  fit.  Owing  to  the 
complexities  of  trades  unionism,  and  fear  of  popular 
disorder,  the  cause  of  the  unskilled  worker  has  become 
commingled  with  that  of  the  skilled  Avorker,  and  prob- 
ably the  strongest  force  that  is  preventing  a  return  to 
pre-war  arrangement  of  working  organizations  at  this 
time  is  the  attitude  of  the  skilled  workers  in  opposing 
reduction  in  the  numbers  and  in  the  remuneration  of 
the  unskilled  workmen. 

The  unskilled  worker  was  given  advances  in  wages, 
while  living  costs  were  rising,  greater  in  extent  than 
the  advances  given  to  skilled  workers,  because  the  un- 
skilled worker  earns  what  is  known  as  a  marginal  wage. 
It  may  be  that  the  tendency  of  the  times  will  be  such 
as  not  to  demand  a  proportionately  greater  rate  of 
decrease  in  wages  from  the  unskilled  worker  in  the 
post-war  period,  but  it  is  certain  that  if  he  is  to  retain 
any  part  of  his  increased  relative  remuneration  it  will 
be  necessary  to  restore  the  old  balance  between  unskilled 
and  skilled  workers  in  industrial  organizations. 

Mr.  Pearson  points  out  that  it  is  generally  recognised 
that  cost  per  article  increases  as  output  diminishes,  but 
few  people  appreciate  how  small  a  reduction  in  output 
will  turn  ])ronts  into  losses.  He  has  prepared  a  tal)le 
showing  that  losses  commence  when  a  reduction  of 
twenty  percent  from  normal  output  has  taken  place, 
and  that  below  this  figure  the  losses  rapidly  increase  in 
amount.  b 

Mr.  Pearson  concludes  that  a  "retarded  rate  of  pro- 
duction, dtie  possibly  to  a  combination  of  slackness  in 
organization  and  a  deliberate  lowering  of  intensity  of 
effort,  has  greatly  assisted  to  precipitate  and  aggravate 
the  present  depression". 

There  has  no  doubt  been  much  slackness  in  organiza- 
tion, but  it  would  be  preferable  to  term  the  condition 
one  of  enforced  disorganization.   It  is  also  a  tiard  thing 
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to  l)elieve  that  there  has  been  any  deliberate  lowering 
of  intensity  of  effort  by  tlie  workmen.  What  there  has 
undoubtedly  been  is  a  great  deal  of  misunderstanding 
of  the  effect  of  the  unbalancing  of  the  proportions  of 
unskilled  and  skilled  workers  in  industry,  and  some 
understandable  hesitation  to  tackle  a  problem  which 
can  only  be  solved  by  throwing  out  of  employment  many 
unskilled  workers  or  making  skilled  workers  out  of 
them — a  procedure  that  is  only  very  partially  possible. 

A  recent  report  from  Germany  is  typical  of  the  con- 
dition above  referred  to.  In  the  Ruhr  field  there  is  a 
shortage  of  "hewers"  (that  is  coal-cutters)  in  the  coal- 
mines, and  it  has  been  found  necessary  to  institute 
schools  of  instruction,  and  Avhat  is  translated  as  "in- 
struction comradeships"  to  restore  the  proportion  of 
skilled- workers.  The  same  procedure  might  be  applied 
to  a  thousand  industries,  but  the  condition  is  most  ag- 
gravated where  the  "skill"  required  consists  really  of 
a  combination  of  manly  fitness,  namely  suitable  age, 
physique  and  enterprising  mentality.  The  Avar  and 
disease,  and  some  war  times  conditions  that  need  not 
be  particularised,  have  left  a  residue  of  aged,  unfit, 
feeble  and  slack  elements  in  all  belligerent  populations 
that  is  greater  than  the  pre-war  proportion  because  of 
the  loss  of  so  many  of  the  fittest  in  the  actual  fields  of 
Avar.  If  those  Avho  have  to  consider  these  questions 
Avould  recognise  the  Avastage  of  Avar  in  industry,  there 
Avould  be  less  unfair  criticism  of  the  productivity  of  the 
Avorker  and  more  sympathy  Avith  the  industrial  exe- 
cutive on  Avhom  rests  the  duty,  and  the  onus,  of  cor- 
recting— as  far  as  it  may  be  corrected — the  deteriora- 
tion of  the  quality  of  Avorking  forces  Avhich  is  a  direct 
result  of  the  drain  of  Avar 'upon  the  best  elements  of 
the  population. 


THE  RESEARCH  INSTITUTE  BILL. 

Many  sins  have  been  committed  in  the  name  of  eco- 
nomy, and  the  killing  of  the  Research  Institute  Bill 
by  the  Senate  is  one  of  them.  It  Avould  haA'e  been  better 
had  the  senators  attributed  their  action  to  any  motive 
but  that  of  economy,  because  the  essence  and  the  soul  of 
the  Research  Institute  proposal  Avas  that  of  economy. 
Not  of  course  that  unlovelj''  and  foolish  imitation  of 
economy  known  as  parsimony,  but  true  economy,  the  art 
of  making  much  out  of  little,  or  Avhat  is  ignorantly  re- 
garded as  little.  Ill  all  probability  the  coincidence  of 
the  proposal  to  abolish  the  Commission  of  Conservation 
Avith  the  proposal  to  institute  the  Research  Institute  Avas 
the  )uain  occasion  of  the  action  of  the  Senate,  it  being 
an  ol)vi()us  inference  that  tlie  last-named  body  AA-ould 
supersede  and  take  over  the  duties  of  the  first-named. 
Obvious  as  such  an  assumption  miglit  seem,  it  Avould  ue- 
cessai'ily  be  incorrect,  as  the  scope  of  the  Avork  of  the 
Commission  of  Conservation  did  not  touch,  let  alone 
connict,  Avith  that  of  the  pro])Osed  Research  Institute, 
and  it  avIH  later  be  recognised  that  the  abolition  of  the 
Commi.ssion  of  Conser\'ation  is  an  error  equal  to  thai 
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made  in  preventing  thr  creation  f)f  tlir  Research  In- 
stitute. 

The  members  of  the  Senate  who  spoke  against  the  bill 
for  a  Research  Institute  referred  to  the  enormous  fin- 
ancial deficit  of  Canada,  and  the  undesirability  of  add- 
ing to  it  by  the  creation  of  anctther  department  entail- 
ing some  cost.  The  existence  of  this  deficit  is,  to  a  con- 
.siderable  extent,  a  result  of  lack  of  utilization  of  our  own 
natural  resources,  and  Senator  McLennan  well  said  it 
Avovdd  be  a  pity  if  economy  were  exercised  in  a  quarter 
and  u[)on  a  project  Avhicb  would  retard  national  pro- 
gress. 

The  action  of  the  Senate  is  less  understandable  when 
it  is  known  that  it  has  been  conducting  an  enquiry  into 
the  natural  resources  of  Canada,  with  particular  re- 
gard to  fuel,  oil-shales  and  iron-ore.    Certain  members 
of  the  Senate  are  very  well  aware  that  Canada  is 
threatened  in  everything  that  pertains  to  the  comfort 
and  happiness  of  her  people,  and  in  her  very  existence 
as  a  sovereign  state,  by  the  deplorably  inadequate  state 
of  development  of  her  fuel  and  iron-ore  deposits,  by 
waste  of  forests  and  fisheries,  and  lack  of  oil-yielding 
resources     under  commercial     development.  Senator 
Beaubien  assessed  the  action  of  the  Senate  accurately 
by  saying  that  rejection  of  the  bill  would  place  a  grave 
responsibility  upon  the  Senate.    It  is  merely  an  aggra- 
vation of  the  Senate's  action  in  reversing  the  decision 
of  the  House  of  Commons,  and  in  assuming  fesponsibility 
for  blocking  a  policy  that  is  being  followed  by  every 
enlightened  nation,  to  plead  economy.   It  is  not  economy 
for  Canada  to  buy  goods  abroad  that  can  be  mined  or 
produced  at  home,  and  it  is  the  finest  economy  to  de- 
velop processes    that  will    prevent  such    a  necessity. 
Senator  Dandurand  feared  the  country  was  entering  a 
field  that  would  involve  the  expenditure  of  millions  of 
dollars,  "something  it  could  not  afford".    Those  who 
see  how  perilous  Canada's  position  really  is  were  hop- 
ing the  country  would  have  the  courage  and  the  wisdom 
to  take  precisely  the  action  feared  by  Senator  Dandu- 
rand, and  believe  the  short-sighted     parsimony  that 
dictates  caution  in  the  development  of  scientific  re- 
search is  also  precisely  what  Canada  cannot  afford,  and 
the  very  thing  that  is  making  her  poor  and  appallingly 
dependent.    Those  who  oppose  the  formation  of  a  Re- 
search   Institute  "purely    on  financial  grounds"  as 
Senator  Turiff    expressed  himself,  might    find  much 
better  fields  for  economy. 

It  is  only  possible  to  assiune  that  the  necessity  for  a 
Research  Institute  is  not  comprehended  by  the  Senate, 
as  a  whole.  Possibly  the  Senate,  and  other  bodies  re- 
presenting the  Canadian  people,  would  take  a  different 
view  of  their  responsibilities  if  they  realised  that  unless 
Canada  does  very  quickly  begin  to  use  what  raw  mat- 
erials she  possesses,  the  Senate  and  all  other  bodies  of 
popular  government  will  disappear  because  we  shall  be 
absorbed  by  nations  who  do  believe  in  helping  them- 
selves. 


WORKMEN  S  COMPENSATION. 

Without  desiring  to  criticise  the  wi.sdora  of  work- 
men 's  compensation  enactments,  which  stand  on  our 
statute  books  as  a  reflex  of  public  opinion,  and  repre- 
sent one  of  the  advances  in  social  responsibility  that 
mark  our  times,  it  is  permissible  to  point  out  the  cumu- 
lative nature  of  the  expenditures  required.  In  Nova 
Scotia,  as  in  Ontario,  the  history  of  workmen's  com- 
pensation has  been  that  of  progressive  enlargement  of 
the  application  of  the  principle  that  the  worker  is  en- 
titled to  be  compensated  for  injuries  sustained  in  the 
course  of  his  employment  out  of  the  revenue  raised  by 
the  product  of  that  employment.  In  Nova  Scotia  the 
enlargement  noted  has  led  to  inclusion  of  occupations 
that  were  at  first  excluded,  to  larger  rates  of  compensa- 
tion, to  the  inclusion  of  medical  aid  and  nursing,  and  to 
increasing  cost  of  administration.  It  is  not  probable 
that  this  tendency  to  enlargement  will  be  Ies.sened,  and 
it  certainly  will  net  be  reversed. 

The  most  satisfactory  feature  in  what  the  Nova  Scotia 
Compensation  Report  for  1920  calls  a  "monopolistic 
state-board  sy.stem"  is  the  elimination  of  all  legal  ex- 
penses and  the  fact  that  all  monies  collected  by  a-ssess- 
ments  on  the  payrolls  is  paid  without  diminution  — 
except  for  administration  expenses  —  to  the  parties  in- 
tended to  benefit.  It  is  the  unnecessary  expenditure  on 
litigation  arising  out  of  compensation  claims  that  is  so 
distasteful  and  .so  harmful  a  feature  of  the  compensa- 
tion laws  of  the  province  of  Quebec,  and  is  responsible 
for  the  pressure  that  is  being  brought  upon  the  legis- 
lature of  that  province  to  adopt  the  system  of  adminis- 
tration by  a  provincial  board  that  is  now  customary  in 
virtually  every  other  province  in  Canada. 

There  are  so  many  points  on  which  it  is  possible  for 
employers  to  disagree  with  their  workmen,  and  vice- 
versa,  that  operating  executives  would  secretly,  if  not 
openly,  welcome  a  system  that  avoids  the  necessity  for 
all  dispute  and  all  legal  recourse  in  compensation  claims. 
The  Board  in  Nova  Scotia  is  able  to  claim  that  it  has 
disbursed  compensation  assessments  raised  on  an  annual 
payroll  of  $73,000,000.  extending  over  four  years,  with- 
out expending  a  cent  in  solicitors'  fees.  This  is  not  a 
remarkable  achievement  in  administration,  because  it  is 
inherent  in  the  nature  of  the  system,  but  it  is  an  achie- 
vement that  stands  out  in  these  days  of  disputation. 
Once  the  principle  of  workmen's  compensation  is  ad- 
mitted, it  is  a  right  and  logical  procedure  to  adopt  the 
best  method  of  carrying  out  that  principle,  and  that  is 
Avhy  the  appointment  of  a  competent  board  as  pay- 
master and  sole  referee  has  supplanted  all  other  methods, 
or  is  about  to. 


GEOLOGICAL  SURVEY  SEXDS  PARTY  TO 
BELCHER  ISLAXDS. 
Dr.  G.  A.  Young,  with  a  party  of  ten.  is  being  sent  to 
the  Belcher  Islands  to  make  detailed  examinations  of 
the  iron-ore  occurrences  there.  Outfitting  supplies 
were  obtained  in  Cochrane  towards  the  end  of  May.  and 
the  party  will  make  a  start  as  early  as  possible,  proceed- 
ing from  Pagwa  to  Hudson  Bay  by  motor-boat. 


June.  1921. 
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RAILWAY  EQUIPMENT  ORDERS  HELPING. 

Equipment  orders  for  the  railways  have  assisted  the 
steel  plants  in  Canada.  The  Algforaa  Steel  Corpora- 
tion is  working  on  a  government  rail  order  and  its 
plant  is  almost  fully  employed.  The  Steel  Company 
of  Canada  at  Hamilton  has  announced  its  intention  1o 
work  four  days  a  week,  which  will  be  a  considerable 
improvement  on  the  rate  of  operation  that  has  for  some 
time  been  possible.  The  Sydney  Plant  is  commencing 
work  on  a  government  rail  order,  and  the  Scotia  plant 
at  New  Glasgow  will  be  given  employment  through  an 
order  for  rail  fastenings  and  accessories.  On  the  eve 
of  resumption  of  steel-making  at  Sydney  a  number  of 
emplo.xees  on  the  narrow-gauge  tracks  in  the  Plant, 
who  have  l)0('ii  given  employment  during  a  period 
when  their  services  could  have  been  dispensed  with, 
have  ceased  work  ostensibly  in  support  of  railway 
employees  of  the  Dominion  and  Scotia  companies  who 
struck  for  higher  wages  last  Autumn.  As  an  indica- 
tion of  lack  of  understanding  of  the  depressed  state  of 
the  steel  industry  in  North  America,  and  as  an  instance 
of  folly,  this  action  of  the  Sydney  railwaymen  would 
be  difficult  to  excel. 


SLAG-CRUSHING  PLANT  FOR  MAKING  ROAD 
METAL  AT  SYDNEY. 

At  the  Duiiunidn  Steel  Plant  in  Sydney  a  slag-crush- 
ing plant  for  the  preparation  of  road-metal  has  recently 
been  completed,  and  is  now  ni  operation.  Weathered 
slag  is  taken  Irom  tlie  slag-dump,  from  whence  it  is  dug 
and  loaded  by  steam  suovel.      The  loaded  cars  are 
emptied  into  a  large  receiving  bin,  the  slag  first  being 
passed  over  a  grizzly,  which  rejects  unsuitable  material, 
and  large  pieces  holding  iron.    The  slag  is  crusned  by  a 
large  Uates  crusher,  and  after  crushing  is  elevated  sixty 
teet  to  a  screening-floor.  The  crushed  material  is  passed 
over  a  weakly  magnetic  belt,  which  removes  iron  par- 
ticles,  aiul   pieces   of  iron-containing   slag.  Passing 
through  a  revolving  cylinder-screen  ttie  crushed  slag  is 
separated  into  four  sizes,  namely : 
below  \i  inch 
from        inch  to  %  inch 
"      %  inch  to  IV2  inches 
"      11/2  inches  to  3  inches. 

The  relative  quantity  of  the  various  sizes  can  he  modi- 
fied between  tlie  al)t)ve-mentioned  limits  by  regulating 
the  f'rusher.  The  cylinder-screen  deposits  the  crushed 
slag  into  four  bins,  each  of  about  100  tons  capacity.  The 
bins  are  e(iuipped  with  gates  for  loading  direct  into  rail- 
way ears,  and  with  shoots  for  loading  motor-trucks. 
Ijarge  shi|)ments  of  slag  have  already  been  made  to 
local  county  and  munici|)ai  autli'  ritics  for  use  on  the 
hiiihways.  ami  quick  advantage  has  been  taken  of  this 
easily  accessible  .source  of  a  road-building  and  mending 
material  that  is  ready  for  use,  and  is  available  in  the 
grader  sizes  required  for  the  various  stages  of  road 
work,  from  first  building  to  occasional  repairs. 

The  Dominion  Iron  &  Steel  Co.  has  used  crushed 
slag  for  t.iic  pa.st  two  yeaiN  for  road-l)uilding,  railway 
ballasting,  and  for  an  aggregate  in  concrete  in  heavy 
construction  work.  It  was  largely  because  of  the  uni- 
formly satisfactory  experience  of  the  Company's  en- 
gineers with  crushed  slag  that  the  new  plant  was  built. 


and  the  local  demand  has  so  far  been  fully  up  to  ex- 
pectations. 

Tests  in  the  Dominion  Steel  Company's  laboratory 
have  demonstrated  that  slag  is  the  lightest  aggregate- 
material  that  is  available,  and  its  .strengh  is  not  sur- 
passed by  the  best  stone  aggregate.  Its  chemical  com- 
position i.^  such  that  it  cannot  disintegrate.  Its  porous 
structure  and  decided  angularity  give  it  superior  bond- 
ing qualities.  Being  a  product  of  the  blast-furnace  it 
is  resistant  to  fire  and  will  not  crack  or  spall  under  in- 
tense heat.  It  will  not  absorb  or  transmit  moisture, 
and  therefore  constitutes  an  effective  barrier  to 
moisture. 

As  a  material  for  making  macadam  roads,  crushed 
slag  is  ideal,  and  it  is  so  used  in  European  countries 
where  slag  is  available  to  the  exclusion  of  all  other 
road-making  materials,  either  with  or  without  the  ad- 
dition of  tar  and  sand  in  tar  macadam  or  ashphalt 
roads.  Crushed  slag  for  road-metal  is  a  general  by- 
product of  all  European  steel  plants. 

As  a  railway  ballasting  material  it  has  proved  ideal, 
and  it  has  excellent  bonding  qualities,  combined  with 
good  drainage.  It  kills  weeds,  and  has  proved  to 
double  the  life  of  railway  ties  compared  to  earth  or 
rubble  ballast. 

^  The  various  companies  now  included  in  the  British 
Empire  Steel  Corporation  have  for  some  time  used 
crushed-slag  exclusively  in  construction  Avork  of  varied 
kinds. 

The  plant  is  housed  in  a  wooden  building,  well  equip- 
ped with  fire-prevention  apparatus.  The  Gates  crush- 
er is  driven  by  an  85  horsepower  d.c.  motor,  and  a  35- 
horsepower  motor  operates  the  elevator,  magnetic 
separator  and  screens.  The  completed  plant  cost  about 
$60,000. 

A  veiy  worth-while  recovery  of  iron  from  the  worl<- 
ed-over  slag  is  expected,  and  has  so  far  been  realized. 
In  addition  to  the  iron-holding  material  separated  bv 
the  magnetic  belt,  a  large  amount  of  iron  is  picked  out 
in  the  process  of  digging  by  the  steam-shovel, and  such 
material  as  ladle  "skulls"  and  lumps  of  iron  rapidly 
collects,  between  the  steam-shovel  and  the  receiving 
hopper  of  the  crushing-plant. 

While  the  amount  of  slag  actually  removed  from  the 
plant  is  not  large,  it  is  worth  noting  that  the  Steel  Com- 
pany is  now  experiencing  difficulty  in  disposing  of  its 
slag  and  has  to  transport  some  of  it  several  miles  away 
from  the  plant  for  disposal.  The  turning  of  even  a 
comparatively  small  quantity  of  slag  into  a  profitable 
commercial  product  is  therefore  a  double  advantage. 
The  plant  is  expected  to  dispose  of  50,000  tons  of  crush- 
ed product  annually. 


"The  Chateaugay  Ore  and  Iron  Company  have  en- 
gaged F'reyn,  Bras.sert  &  Company,  Engineers,  Chicago, 
for  the  work  of  remodeling  their  blast  furnace  plant  at 
Standjsh,  X.Y.,  and  for  the  construction  of  a  sintering 
plant  at  their  mines  at  Lyon  Mountain,  N.Y.  The  blasl 
furnace  stack  is  to  be  enlarged  in  capacity  and  the 
plant  modernized  by  the  addition  of  mechanical  hand- 
ling equipment.  The  sintering  plant  at  Lyon  Mountain 
mines  will  supplement  the  ore-concentrating  plant  and 
wiir  produce  a  low  phosphorous  copper-free  sinter  for 
shipment  to  the  blast  furnace  at  Staudish." 
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Port  Arthur  Shipbuilding  Co.,  Ltd.,  Port  Arthur  Ont. 


By  J.  H.  McBRADY,  of  Port  Arthur  Shipbuilding 
Company,  Limited. 


The  Port  Arthur  Shipbuilding  Conipainj,  like  most 
other  shipl)nildi)ig  enterprises  in  Americo.  is  without 
orders  for  new  construction  of  vessels,  and  has  found 
itself  with  a  plant,  expanded  iv  rapacity  during  the  war 
period,  that  is  larger  than  the  normal  construction  of 
vessels  and  ordinary  ship-repairs  in  peace  time  requires. 
Some  new  line  of  enterprise  was  necessary,  to  bridge  over 
the  temporary  dullness  in  ship  construction,  and  to  give 
an  outlet  to  the  Company's  manufacturing  ability.  The 
manufacture  of  paper  machinery  has  therefore  been 
xrndertaken,  the  position  of  Fort  Arthur  with  regard  to 
the  pulp-timber  areas  of  the  North  Country  .suggesting 
it  as  a  logical  centre.  Mr.  John  W.  Brassington  has  been 
engaged  as  Chief  Engineer  in  charge  of  pulp  and  paper 


ma-chivery  manufacture,  and  is  veil  qualified,  having 
been  for  a,  long  time  in  charge  of  design  with  thr  Pusey 
Jones  Co.,  and,  also  Chirf  Engineer  and  Operating  Man- 
ager for  the  American  Writing  Paper  Co.,  of  Holyoke, 
Mass. 

The  enterprise  of  the  Port  Arthur  Shipbuilding  Com- 
pany is  commendable,  showing  an  adaptability  to 
changed  conditions  that  is  a  necessity  of  commercial 
f.ristence  in  these  days  of  approach  to  the  uncharted 
shores  of  "normalcy" ,  and  also  a  due  regard  to  the 
welfare  of  the  Company's  working  organization;  an 
asset,  that  in  an  isolated  centre  qf  pop\tlation  like  Pari 
Arthur  is  of  greater  value  than  the  works  themselves. 


Bird's  Eye  View  of  tlie  Plant  of  the       Port  Arthur  Shipbuilding  Company. 


One  result  of  the  Great  War,  whether  we  regret  it  or 
not,  was  the  entrance  of  the  Dominion  of  Canada  into 
the  family  of  nations  as  a  full-grown  entity.  After  the 
tremendous  effort  i)ut  forth  by  Canada  she  felt  her 
strength,  her  ability  to  stand  by  herself,  and  in  tenfold- 
form,  her  duty  to  her  own  future. 

No-w  with  uplifted  couiitenance  she  looks  courageously 
to  the  future  and  knows  that  in  her  own  hands  lies  the 
making  of  it.  She  turns  to  her  citizens  and  asks  their 
support  to  enable  her  to  take  up  the  manifold  duties 
which  are  a  part  of  an  independent  nation. 

Among  these  duties  is  the  essential  one  of  seeing  that 
her  industries  are  well  supported,  that  she  is  self- 
sustaining  and  tliat  the  products  of  her  industry  are 
carried  from  her  own  shores  to  the  ports  of  the  world. 
At  no  time  in  her  history  has  the  necessity  for  a  mer- 
cantile marine  been  so  evident  to  far-seeing  vicn. 

The  history  of  all  great  nations  (if  it  tells  us  anything 
at  all)  writes  this  ])Iainly  before  us — that  no  nation 
can  exist  in  the  economic  struggle  of  the  future  unless 
she  can  provide  ways  and  means  for  transporting  her 
own  goods  to  the  markets  of  the  world.  The  necessity 
for  an  adequate  Canadian  mercantile  marine,  so  that 
Canadian  manufacturers  can  ship  without  paying  toll 
to  other  peoples,  is  one  need  of  the  present  hour. 


The  opening  of  the  St.  Lawrence  river,  the  develop- 
ment of  Canada's  waterways  and  the  creation  of  her 
sea-ports  in  connection  with  the  buiUling  of  an  ade- 
(pxate  mercantile  marine  are  problems  which  ask  the 
attention  of  our  statesmen  today. 

Laggard  action  on  the  part  of  Canada's  statesmen 
now  means  a  far-off  interest  of  tears  in  the  future,  and 
unless  we  can  find  men  who  are  capable  of  grasping  to- 
day's opportunity,  then  indeed  the  future  of  Canada 
may  be  black. 

This  article  describes  the  operations  of  the  Port 
Arthur  Shipbuilding  Company,  Limited.  Port  Arthur, 
Ontario,  which  owns  a  shipyard  of  great  possibilities 
that  can  be  still  furtiier  enlarged,  can  be  put  in  direct 
touch  witii  tlie  salt  water,  and  is  in  the  most  advant- 
ageous positi(Mi  to  procure  the  steel  and  provide  all  the 
raw  material  that  goes  into  the  building  of  ocean  vessels. 

At  this  time  when  Port  Arthur  is  beginning  to  make 
a  definite  advance  in  the  steel  industry  and  is  develop- 
ing miiu^s  in  the  neighboring  district,  it  does  seem  that 
liere  is  one  of  the  signs  of  the  inherent  possibilities  of 
the  I^ominion  which  merits  the  attention  of  the  men 
who  are  to  control  the  present  and,  therefore,  to  a  large 
extent,  the-  future  of  Canada. 
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In  laying  before  the  readers  of  "Iron  and  Steel  of 
Canada"  a  description  of  the  plant  of  the  Port  Arthur 
Shipbuilding  Company,  its  capacity  and  adaptibility, 
it  is  interesting  to  point  out  the  necessary  close  relation 
between  the  makers  of  iron  and  steel  products  and  those 
users  of  rolled-i)lates  and  shapes — luimely,  shipl)uilders. 
It  is  to  be  hoped  that  harmonious  relations  of  mutual 
advantage  will  always  exist  between  these  two  great 
Canadian  industries  so  as  to  insure  the  safeguarding  of 
their  futuiT  prosperity. 


Bat'.eiy  of  Scotch  Machine  Boilers  Duilt  at  Port  Arthur. 

Pulp  and  Paper-Machinery  Department. 
Tlie  rapid  expansion  of  the  Pulp  and  Paper  industry 
in  Canada  has  foujul  in  Port  Arthur  a  responsive  centre. 
Situated  as  it  is  in  the  centre  of  Canada,  it  offers  an 
ideal  location  for  the  manufacture  of  the  machinery 
i-eiiuired  in  this  business.  Within  a  radius  of  150  miles 
is  one  of  the  largest  pulp-producing  areas  in  the  whole  of 
Canada.     In  this  tcn-itr)i'v  are  situated  three  e.stab- 


rropel'.er  14  ft.  6  In.  tlia.  Cast  in  the  Iron  Foundry,  Port  .\rthur 
Shipbuilding  Company. 

lished  large  pulp  and  paper  mills,  one  of  which  ranks 
with  the  largest  and  most  moflern  on  the  American  con- 
tinent. In  1020  five  new  mills  were  lieing  built  or 
placed  under  construction  and  three  of  these-  are  within 
the  limits  of  the  Lake  Head  cities. 


Some  may  ask  why  this  shipbuilding  company,  with 
its  well  deserved  reputation  as  the  builder  of  no  less 
tluin  forty-six  sea-going  vessels,  many  of  whicli  are  to- 
(la\-  on  the  high  seas,  and  the  others  on  the  Great  Lakes, 
amongst  them  being  the  largest  vessel  of  all  on  tlie  great 
iidaiul  seas,  the  S.S.  "W.  Grant  Morden"',  should  em- 
bark in  the  manufacture  of  paper  machinery? 

The  answer  is  easily  given.  This  shipyard  during  the 
world  war  expanded  to  dimensions  that  exceed  in  cap- 
acity any  probable  demands  during  times  of  peace  for 
freighters  to  carry  our  products  to'  the  ports  of  the 
world. 

Wliy  paper  machinery?  Because,  with  the  possible 
exception  of  the  steel  industry,  the  pulp  and  paper  trade 
is  today  the  most  prominent  of  all  manufacturing  en- 
terprises and  Canada  will  .some  day  be  the  greatest 
producer  of  pulp  and  paper  in  the  world.  Port  Arthur, 
with  its  tremendous  surrounding  pulp-producing  area 
must  be  the  natural  spearhead  of  this  industry  in  Can- 
anada,  and  in  or  near  Port  Arthur  should,  as  a  conse- 
quence, be  located  a  reliable  source  of  supply  of  the 
tools  of  the  paper  trade. 


Triple-Expansion  Surface-Condensing  Engine,  1900  h.p.,  82  r. 
p.m.  Built  by  Port  Arthur  Shipbuilding  Co. 

In  addition  to  the  connnercial  reasons  that  caused  this 
company  to  enter  into  this  new  line  of  manufacture,  is 
its  feeling  of  i-esponsibility  towards  the  hundreds  of 
their  employees  living  in  the  immediate  neighborhood, 
and  their  desire  to  secure  to  them  a  means  of  livelihood 
near  their  own  homes. 

The  Port  Arthur  Shipbuilding  Company  has  em- 
ployed in  its  shops  1,400  hands,  iiaving  a  montlilv  pay- 
roll from  $ino,OnO  to  $200,000.  The  percentage  of  first- 
class  inechanics  among  the  workmen  compares  favorably 
with  similar  groups  in  any  machine-building  plant  in 
the  world.  The  machines,  and  the  men  behiml  them,  re- 
rpiired  to  build  marine  reciproeating-engines  are  as  cap- 
able of  manufacturing  paper  machinery  as  they  have  in 
the  past  proved  themselves  capable  of  producing  these 
fine  power-units,  which  are  a  worthy  sample  of  their 
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achievements.  And  if  i.s  surely  worth  while  to  keep 
intact  such  a  splendid  organization  with  its  component 
units  of  worthwhile  individuals,  and  to  take  every  pre- 
caution that  it  should  not  disintegrate  now  when  the 
demand  for  ships  is  reduced. 

This  company  believes  that  it  could  choose  no  better 
way  of  ensuring  not  only  its  own  future,  but  the  future 
of  its  employees  than  by  entering  into  the  manufacture 
of  paper  machines,  so  necessary  to  the  Canadian  pulp 
and  paper  industry,  which  may  become  not  only  the  most 
important  commercial  enterprise  in  Canada,  but,  very 
possibly,  the  greatest  industry  of  its  kind  in  the  world. 

In  considering  the  advisability  of  l)uil(Iing  pulp  and 
paper  machinery  the  Port  Arthur  Company,  developed 
the  fact  that  paper-machine  building  is  not  as  high  a 
grade  of  the  art  of  machine-building  as  machine-tool 
work  or  reciprocating-engine  work,  but  really  grades 
somewhere  between  these  two  types  and  the  rougher 
classes  typified  by  agricultural  machinery.  The  Com- 
pany concluded  that  there  is  ?io  reason  why  any  well- 


paper-mill  owners  |)refer  to  buy  in  Canada,  governed 
the  wise  decision  to  establish  this  new  department  at 
Port  Arthur  plant  where  it  would  form  a  necessarv-  link 
in  a  complete  and  self-contained  industry  that  has  not 
yet,  by  any  means,  attained  its  full  development  in 
Canada.  There  is  a  national  purpose  in  establishing  a 
world-leading  trade  at  hrme  which  should  appeal  to 
every  Canadian  buyer. 

The  Port  Arthur  Shipbuilding  Company  therefore 
a.sks  for  an  opportunity  to  supply  Canadian  mill- 
f)wners  with  equipment  that  is  of  the  highest  grade  in 
quality  and  workmanship.  <riving  thereby  to  the  Can- 
adian buyer  an  oi)j)ortunity  to  follow  the  advice  of  Sir 
Henry  Drayton  to  "buy  in  Canada".  The  present 
method  of  buying  abroad  is  not  the  best  method,  and  it 
is  absolutely  imperative  for  Canada's  successful  finan- 
cial future  to  follow  the  Finance  Minister's  advice 

Let  Canadian  mill-owners  realize  they  have  a  duty 
to  their  country,  as  well  as  to  their  pocket.s.  and  waken 
up  to  the  faet  that  the  latest  and  mf>st  efficient  products 


'Shuveloder",  Built  by  Port  Arthur  Shilpbuilcling  Company. 


appointed  machine  shop  provided  with  the  proper  plans 
and  specifications  should  not  build  as  successful  a  paper 
machine  as  the  oldest  and  best  of  those  manufacturers 
who  have  been  engaged  in  paper-machine  building  for 
generations. 

This  conclusion  has  been  confirmed  by  the  success 
achieved  by  the  Dominion  Engineering  Works  in  build- 
ing the  great  "News"  machines  for  the  Laurentide  Com- 
pany. These  machines  are  not  only  the  first  that  the 
Dominion  Engineering  Works  built,  but  in  their  manu- 
facture tliey  had  the  assistance  of  only  one  man  familiar 
with  the  art  of  Paper  machine  building. 

In  this  particular  case  old-established  precedents  and 
methods  of  paper-machine  building  were  departed  from, 
with  the  result  that  this  machine  probably  represents 
the  most  advanced  type  of  paper  machine  ever  built, 
being  capable  of  a  paper  speed  of  at  least  1,000  feet 
per  minute  and  lending  itself  in  its  basic  design  to 
easy  operation  and  facile  change  of  clothing. 

The  necessity  for  a  source  of  supply  in  Canada  of 
papermakers'  tools  and  the  fact  that  Canadian  pulp  and 


in  pulp  and  paper-machinery  design  are  being  made  in 
Canada,  can  be  bought  in  Canada  at  as  fair,  or  fairer, 
prices  than  from  foreign  sources,  and  help  to  make  this 
great  Canadian  natural  resource  and  industry  the  future 
integrated  success  it  should  be  "Look  not  to  immediate 
profit  at  sacrifice  of  future  gain.  For  the  sake  of  your 
own  future  well-being,  give  Canadian  firms  the  pre- 
ference over  those  of  outsiders." 

Shuveloder  Construction. 

The  P(M-t  Artiiur  Shipbuilding  Company  has  suc- 
ceeded in  secuiing  the  right  to  build  for  Canada  the 
Superior  "  Shuveloders"  and  the  "Hoare"  Shovel,  both 
of  which  are  compressed-air-operated  mine  shovels. 

The  Company  has  just  successfully  filled  a  contract 
for  twenty  of  these  "Shuveloders".  some  of  which  have 
been  shipped  as  far  as  Japan  and  other  places  in  the 
Orient. 

Men  in  charge  of  mining  operations,  who  have  seen 
the  efficiency  of  these  Shovels  at  work,  speak  of  them 
as  follows : 

"Owing  to  their  construction,  they  can  be  handled 
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in  small  openings  with  a  decided  advantage.  It  re- 
quires little  time  for  operators  to  become  familiar  with 
the  use  of  these  machines  and  become  expert  in  handling 
them.  Two  men  can  readilv  load  60  tons  in  an  8-hour 
shift.  • ' 

"Where  you  are  in  a  hui-ry  to  jjress  a  drift  through, 
you  will  find  it  a  great  aid,  as  it  will  dean  up  a  drift 
very  (juickly  after  a  blast." 

"The  saving  over  hand  labor  could  easily  be  figured 
at  .30  per  cent.  The  thing  loads  ore  so  fast  that  the 
trouble  with  it  is  to  get  enough  fcr  it  to  do  to  keep  it 
employed. 

A  detailed  description  of  the  Hoai-  Shovel  was  con- 
tained in  the  April  issue  of  "Iron  and  Steel",  see  page 
7S. 


The  plant  is  most  conveniently  situated  for  repair 
work,  as  vessels  coming  up  the  lakes  with  coal  or  ore 
undergo  repairs  at  Port  Arthur  before  loading  grain  for 
the  downward  trip.  Vessels  also  winter  at  the  Head  of 
the  Lakes,  as  by  doing  so,  they  can  take  on  a  cargo  of 
grain  for  winter  storage.  These  vessels  make  their 
winter  repairs,  renewals  and  alterations  here  and  the 
Company  is  assured  of  a  steady  amount  of  ship-repair 
work. 

Description  of  Plant. 

The  Plant  of  the  Port  Arthur  Shii)building  Company 
is  situated  on  a  tract  of  110  acres  of  ground  inside  the 
breakwater  at  Port  Ai'thur,  it  has  a  water  frontage  of 
;i.08n  feet  with  1.2.i0  feet  of  docks.    The  whole  area  is 


Machine  Shop.  Looking  South. 


North  West  Corner  of  Machine  Shop. 


Boiler  Shop.  Looking  North. 

Dry-Dock  and  Ship-Repair  Department. 

The  Port  Arthui-  Sliii)l)uil(liiig  Company  lias  llic  only 
drydock  at  the  head  of  Canadian  navigation  and  is  the 
only  firm  e(iuipped  to  render  this  service  to  vessels 
coming  into  Port  Arthur  and  Fort  William,  which  cities 
are  the  freshwater  terminals  of  the  three  Canadian 
transcontinental  railways  and  their  ports  for  the  trans- 
shipment of  grain  crops  of  Westeni  Canada. 

The  Dry  Dock  is  of  solid  concrete,  length  700  feet, 
width  at  coping  98  feet  6  inches,  depth  at  entrance  15 
feet  6  inches,  and  is  larger  than  is  required  to  accom- 
modate any  ves.sel  yet  sailing  the  Oreat  Lakes.  Tt  is 
equipped  with  electric  pum|)s  capable  of  emptying  the 
entire  dock  in  three  hours. 


iMISl  I-' 


.loiiHT  Shop. 


served  throughout  by  traveling  cranes  and  staiidard- 
giiage  railways. 

Four  Bidldiug  Berths: — Two  on  each  side  of  dry- 
dock,  served  by  gantry-crane  and  three-line  aerial  cable- 
way. 

Shearlegs  — Of  90-ton  capacity  for  purpose  of  in- 
stalling boilers,  machinery,  etc. 

Plate  and  Angle  Furnaces: — Respectively,  25  feet  by 
9  feet,  and  60  feet  by  4  feet.  These  furnaces  were  in- 
stalled in  1918,  are  heated  by  oil  and  are  the  latest  im- 
proved and  mo.st  modern  type. 

The  plant  comprises  27  buildings,  the  ground-floor 
area  of  which  equals  almo.st  -i  acres;  the  jirincipal  shops 
being: 
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Machine  Shop: — Capable  of  turning  out  not  only 
iiKii  iiic  engines  up  to  2,()()()  horsepower,  but  the  winches, 
wiiullasses  and  steering-engines  required  on  a  modern 
freighter. 

Foundry  : — Capable  of  casting  c.^linders  and  propel- 
lers for  vessels  and  the  largest  cylindrical-dryers  used  in 
|i;il)(!r-inachinc  maiiufactUT'e. 

floiirr  (Did  Shrrl-Mcldl  Shop: — Fully  e(iuipi)ed  witli 
overhead  cranes,  hydraulic  riveters,  etc.,  and  in  it  have 
been  built  many  large  .Scotch  boilers.  This  shop  can 
easily  handle  the  largest  digesters  required  in  a  pulp 
mill,  or  build  with  accuracy  the  tanks,  incinerators,  eva- 
porators, etc.,  required  by  the  pulp  and  paper  trade. 


Pipe  Shop: — Has  furnished  all  the  piping  for  large 
modern  freighter.s,  including  the  intricate  copper  work 
required.  Capable  of  finishing  the  brass  and  copper 
work  required  on  paper  machines. 

Blacksmith  Shop  : — Equipped  with  power-hammers, 
capable  of  supplying  forgings  for  ship  con.struction  and 
the  necessary  forgings  for  paf)er  machines. 

There  are,  in  addition,  the  pattern  shop,  carpenter 
and  joiner  shop,  erecting  shed,  electric  shop,  air-tool 
shop,  and  other  miscellaneous  buildings. 

The  Plant  is  operated  with  the  aid  of  electrical,  com- 
pressed-air, and  hydraidic  power.  Steam  is  u.sed  for 
heating  purposes  only. 


General  View. — Port  Arthur  Shipbuilding  Company's  Plant. 


The  Welding  of  Steel  in  Relation  to  the  Occurrence  of  pipe, 
Blowholes  and  Segregates  in  Ingots 

By  COLONEL  DAVID  (JARNECxIE,  M.LC.E.,  F.R.S. 


Edin. 


At  the  annual  meeting  of  the  L-on  and  Steel  Institute 
held  in  London  on  May  5th  and  6th,  one  of  the  papers, 
which  is  full  of  interest  to  all  manufacturers  of  steel 
luid  the  above  title  for  its  subject.  Mr.  Harry  Brearly, 
a  member  of  the  Council-  of  the  Institute,  and  an 
authority  on  the  diseases  of  ingot  steel,  dealt  with  the 
subjects  most  ably.  At  the  conclusion  of  the  long  dis- 
cussion the  president.  Dr.  Stead,  F.R.S.,  very  appro- 
priately measured  the  opinion  of  the  members  when  he 
said  that  it  was  clear  that  more  investigation  was  re- 
(|uired  on  the  subject. 

The  importance  of  the  subject  is  alike  great  to 
uiakers  and  users  of  steel.  Steel  manufacturers  know 
that  absolutely  sound  ingots  are  impossible  to  obtain. 
Users  of  steel'are  not  as  a  rule  concerned  with  it  at  the 
ingot  stage,  but  in  the  product  from  the  ingot.  It  is, 
ho-wever,  a  common  practice  for  engineers  to  specify 
certain  tests  both  chemical  and  physical  as  a  basis  of 
acceptance  of  the  i)roducts  from  the  ingots. 

Munitions  Steel. 

In  the  supply  of  steel  for  munitions,  Canadian  manvi- 
facturers  had  difficulty,  during  the  war,  in  producing 
ingots  for  shells  which,  when  fractured  longitudinally, 
were  entirely  free  from  some  form  of  "pi|)ing"  "segre- 
gation" or  "contraction  cavities,''  even  when  the  stipu- 
lated "head""  was  reinoved.  These  defects  though  in 
nuiny  cases  veiy  slight  gave  rise  to  the  fear  of  un- 
soundness in  the  base  of  the  shell  when  forged  direct 
from  the  cast  ingot.  Many  experiments  were  carried 
out  with  a  view  to  proving  that  contraction  cavities, 
tears,  and  looseness  in  the  fracture  of  cast  ingots  were 
all  satisfactorily  welded  during  the  process  of  punch- 
ing the  cavity  in  the  steel  ingot.    It  was  proved  that 


when  transverse  tensile  tests  taken  from  the  base  of 
shells  forged  from  ingots,  which  Avere  known  to  have 
the  above  defects,  that  the  physical  results  obtained 
w^ere  equal  to  those  from  test  pieces  taken  from  the 
walls  of  the  same  shells  Avhere  no  such  defects  existed. 
From  the  results  of  many  experiments  we  were  en- 
couraged to  believe  that  such  ingot  defects  were 
welded. 

Steel  "Welded  under  Pressure. 

Mr.  Brearly  sa.vs  and  other  authorities  confirm  the 
fact  that  "hot  steel  can  be  welded  together  under  pres- 
sure at  low  temperatures  in  an  atmosphere  of  hydrogen 
or  other  inert  gas,"  but  his  experiments  go  to  prove 
the  unreliability  of  steels  used  in  ordinary  practice 
welding  together  perfectly  owing  to  the  ease  with 
which  steel  oxidizes  and  the  difficulty  in  removing  the 
film  of  scale,  however  fine,  which  prevents  the  metals 
separated  by  the  .scale  from  uniting.  "With  regard  to 
the  welding  of  blowholes  in  ingots  Dr.  Stead  and  others 
have  concluded  from  microscopic  evidence  "that  weld- 
ing of  blowhole  cavities  as  a  rule  is  complete  and  per- 
fect," their  conclusions  have  been  based  upon  experi- 
mental evideiu'e  and  support  the  conclusions  formed  by 
myself  and  others  in  Canada  that  it  is  possible  to  weld 
contraction  cavities  in  ingots  where  detrimental  slags 
and  oxides  do  not  exist.  The  experiments  carried  out 
during  the  war  to  which  I  refer  were  upon  cast-steel 
.shell-ingots  made  for  one  shell  only.  Much  loss  to 
manufacturers  was  caused  by  the  rejection  of  shell 
ingots  which  had  slight  contraction  cavities.  Our 
knowledge  then  was  not  sufficiently  fortified  by  ex- 
perience to  warrant  the  acceptance  of  such  ingots  lest 
unsoundness  in  any  part  of  the  finished  shell  should 
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result.  With  the  object  of  seeking  to  establish  grounds 
for  the  removal  of  such  fears  experiments  were  made 
■with  many  shell  ingots,  one  of  which  was  to  drill  a  1/2- 
inch  diameter  hole  along  the  central  axis  of  different 
ingots  to  different  depths  and  plug  the  holes  with 
similar  materials.  The  ingots  were  then  forged  in  tlie 
usual  way,  aftei-  l)('iiig  lieated,  by  punching  a  eavitj'  in 
the  material.  On  examination  of  sections  of  the 
panelled  ingots  no  traces  of  th,-  bars  were  found, 
which  showed  that  in  the  process  of  iieating  and  forg- 
ing under  pressure  a  union  of  the  inner  bar  and  ingot 
took  place. 

Imperfect  Welding  in  the  Process  of  Rolling-. 
Ml-.  Brearly's  experiments  with  ordinary  mild  steels 
containing  015  p.c.  carbon  and  0-35  p.e.  carbon  and 
with  a  3  p.c.  nickel  steel,  a  5  p.c.  nickel  casehardening 
steel,  and  a  nickel-chromium  steel  such  as  is  used  for 
aero-engine  shafts,  were  on  the  same  lines  as  our  Cana- 
dian experiments  but  the  plugged  billets  were  rolled 
instead  of  punclied.  Curious  results  were  obtained 
from  blooms  of  steel  made  of  the  above  classes  of 
materials  when  drilled  along  the  longitudinal  axis  and 
plugged  with  a  machined  bar  hermetically  sealed  at 
tlie  ends. 

When  the  rolled  bars  were  nicked  and  broken  across 
the  welded  surfaces  all  the  steels,  judging  fi-om  the 
fractui'es,  appeared  to  have  welded  perfectly  except 
the  0-15  cai'bon  steel  and  the  5  p.c.  nickel  ease- 
hardening  steel.  One  curious  thing  about  these  tests 
was  that  the  etched  transverse  sections  of  the  bars 
showed  no  visible  weld-lines  excepting  slight  indica- 
tions only  after  "mucli  jiatient  searching,"  and  yet  on 
hardening  and  relieating  the  entire  series  of  steels  so  as 
to  put  all  of  them  in  a  tough  condition  not  one  of  them 
withstood  the  nicked-bar  test,  all  pulling  apart  at  the 
welded  surfaces.  Tlu'se  results,  says  the  author  of  the 
paper,  "explain  clearly  why  transverse  fractures  of 
nickel  steels  appear  to  be  more  reedy  than  similar 
fractures  nuule  in  ordinary  carbon  steel,  i.e.  the  nickel 
steel  is  tougher  and  therefore  pulls  open  on  the  faces 
of  welded  blow-holes,  or  slag  streaks,  more  than  in  the 
le.ss  tough  carbon-steels ;  the  steel  itself  is  not  more 
reedy  in  the  sense  that  it  contains  more  slag  streaks 
or  less  perfectly-welded  blow-holes." 

Welding  of  Chromium  and  Nickel  Steel. 

"It  is  obviously  ineori'ect  says  ^Ir.  Brearly  to  say 
that  steel  containing  chromium  cannot  be  welded  under 
such  conditions  as  apply  to  the  welding  of  cavities  in 
ingots."  This  is  a  very  important  point  and  one  which 
was  raised  in  the  di.scussion  by  Dr.  Stead  in  the  form 
of  the  question,  "Does  chi'()inium  and  nickel  reduce  the 
Wt'MiiiL'  i)ropt'i-ty  of  steel?" 

Reason  Advanced  for  Imperfect  Welding  in  Rolled 
Blooms. 

Ill  ri'garil  to  tlie  eause  of  imperfect  welding  of  the 
iiuifhined  bars  which  were  fitted  to  blooms  in  the  ex- 
ln'riiiifiits,  one  of  the  speakers  suggested  that  in  the 
rolling  of  the  blooms  there  was  reason  to  suppose  that 
the  metal  of  the  bloom  slipped  or  flowed  along  the 
inner  bar  and  thus  would  prevent  a  proper  weld.  The 
.slip  he  considered  wa.s  caused  beeau.se  of  the  difference 
in  the  temperature  of  tlie  outer  surface  of  the  bloom 
and  its  inside  during  the  time  of  rolling. 

^Ir.  Brearly  has  added  very  mucli  to  our  knowledge 
of  cored-blooms  rolled  into  ili t'frrrnt  shapes. 

How  to  Detect  the  Pressure  of  Welding. 

The  author  conducted  a  series  oi"  (  Xjieriiiieiits  with 
3Vl>-ineh  billets  wliich  were  drilled  down  the  axis  of 
the  billets  and  plugged  with  a  machined  bar  of  the  same 


material  1-inch  in  diameter.  The  cored  billets  were 
rolled  into  bars  4y2-inch  x  i/^-inch. 

A  series  of  specimens  were  cut  from  the  side  and 
centre  of  each  bar. 

These  were  broken  on  a  standard  Izod  machine  and 
the  impact  value  of  the  Edge  .speeiiiien,  whose  corres- 
ponding piece  cut  from  the  centre  is  split  along  the 
weld,  is  taken  as  the  welding  figure.  Four  dif fereiit 
steels  were  used  in  the  experiments : 


Man- 

Phos- 

Carbon. 

Silicon. 

ganese. 

Sulphur.  phoroiis. 

A  •• 

••  0-34 

0-22 

0-75 

0  052        0  057 

Nickel.  Chromium. 

B.  •• 

••  0-31: 

0-23 

0-71 

3-26  0-28 

C.  ■• 

■•  0-32 

0-23 

0-53 

311  0-06 

D.  •• 

••  0-35 

0-23 

0-72 

3-57  005 

The  test  pieces  were  oil  hardened  at  850  deg.  C.  and 
tempered  in  stages  of  100  deg.  C.  up  to  650  deg.  C. 
From  the  results  of  tests  the  comparative  welding 
figure  selected  is  given  as  follows : 

Steel  "A"  =  28  or  rather  less. 
"     "B"  =  20. 
"     "C"  =  18. 
"     "D"  =  14  or  rather  less. 

"That  is  to  say,  these  figures  represent  in  Izod  foot- 
pounds the  degree  of  the  toughness  which  must  be  in- 
duced in  the  steels  by  hardening  and  tempering  in 
order  to  pull  the  welding  .surfaces  apart  in  a  visible 
gap." 

Mr.  Brearly  showed  further  tliat  if  instead  of  rolling 
into  flat  bars,  the  coned  billets  are  rolled  into  round, 
or  gothic  or  square  bars,  and  tensile  pieces  are  pre- 
pared from  them,  the  bars  which  have  been  heat- 
treated,  to  develop  maximum  toughness  in  them,  will 
sometimes  reveal  the  cone  in  the  broken  tensile-test 
piece  and  other  times  it  will  not  be  visible. 

Microscopic  Revelations. 

From  luicroscopie  examination  of  transverse  sec- 
tions of  the  rolled  bars,  specially  heat-treated  to  in- 
crease the  separation  of  the  ferrite  in  the  carbon  steel 
and  promote  its  separation  if  possible,  in  the  alloyed 
steel,  etched  sections  showed  a  band  of  ferrite  about 
the  welded  surface  of  all  steels  except  the  nickel - 
chromium  steels. 

Mr.  Brearly  concludes  his  most  valuable:  paper  with 
arguments  and  illustrations  for  the  production  of  good- 
quality  steel  and  Dr.  Saniter  very  rightly  remarked  in 
the  discussion  that  the  paper  dealt  with  .sound  ste^laiui 
how  to  make  it  more  than  welded  steel.  I  am  sure  the 
investigation  of  this  most  important  subject  is  wortliy 
of  pursuit  and  I  am  glad  to  know  that  Mr.  Morrow,  of 
the  Steel  Co.  of  Canada  as  well  as  Mr.  Spencer,  of  Mon- 
treal, and  others  in  Canada- liave  given  consideralile 
attention  to  tliis  subject. 


Eastern  E(iuipmeiit  Co.,  Ltd.,  have  moved  from  the 
MeCill  P.niliiiiiL'-  and  taken  the  entire  floor  of  2;{4 
l''ii\'  i'  lliill  Hill.  .Montreal,  where  they  will  have,  in 
additicii  to  their  offices,  an  extensive  show  room.  This 
firm  have  recently  been  ap|)ointed  Canadian  agents  for 
St.  Clair  Brothers.  Gait,  Ont.,  manufacturers  of  pumps, 
concrete  mixers,  hoists,  etc.  Tliev  also  handle  new  and 
rebuilt  contractors'  equipment  of  all  kinds  as  well  as 
locniiiol  ives. 
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Ironstone  Mining  in  North  Lincolnshire.  England 

By  ROLAND  H.  BRIGGS,  Coulsdon,  Surrey. 


The  ironstone  mining  of  North  Lincolnshire  is  of  in- 
creasing importance.  Sixty  years  ago  the  output  was 
only  16,000  tons  per  annum,  by  1870  it  had  risen  to 
217,000  tons,  by  1910  to  1,800,000  tons,  and  by  1920 
to  2,400,000  tons.  The  iron  content  is  low,  but  the  ease 
with'  which  tlie  most  modern  mechanical  methods  can 
be  applied  to  getting  it,  makes  it  worthy  of  the  most 
thorough  exploitation,  and  in  addition  its  chemical 
constituents  make  it  peculiarly  valuable.  Frodingliam 
ironstone  nearly  always  contains  sufficient  lime  to  en- 
able it  to  be  fluxed  without  the  addition  of  limestone, 
and  as  it  also  contains  about  1  per  cent,  of  manganese, 
the  addition  of  manganese  ore  in  smelting  is  also  un- 
necessarj'.^     ^  ^ 

The  first  ore  was  quarried  in  1859,  and  fi%'e  years 
later  the  first  of  the  local  furnaces  were  erected  for  the 
smelting  of  the  ore.  The  replacement  system  of  mining 
which  is  carried  out  calls  for  careful  organisation  and 
operation,  and  in  the  early  days  much  of  the  bottom 
stone  was  left  where  it  was,  but  with  modern  scientific 
metliods  the  whole  of  the  bed  is  everywhere  mined  and 
all  faces  worked  to  their  full  depth. 

The  ironstones  of  Britain  are  found  in  the  Jurassic 
rocks  which  stretch  in;  a  broad  band  across  country 
from  the  coast  of  Yorkshire  to  the  coast  of  Dorset.  The 
ironstones  occur  in  four  different  geological  horizons. 
Some  ironstone  is  also  found  in  the  Kent  coalfield. 
In  1917  eighty  per  cent  of  the  total  native  output  of 
iron  ore  was  found  in  the  Jurassic  rocks,  the  remaining 
20  per  cent  being  hematite  from  Cumberland  and  Lan- 


cashire and  elsewhere,  and  blackband  ironstone  from 
the  coal-fields. 

In  pre-war  days  cheaj)  water-transport  made  it  pos- 
sible to  import  high-grade  foreign  ore,  which  contained 
fifty  per  cent  of  iron,  but  during  the  war  it  was  neces- 
sary to  fall  back  very  largely  on  the  native  ironstone. 
These  ores  average  about  28  per  cent  in  iron  content, 
and  have  a  high  phosphorous  and  sulphur  percentage, 
and  are  generally  rather  siliceous.  As  the  metallur- 
gical treatment  of  these  ores  is  different,  basic-lined 
steel  furnaces  had  to  be  substituted  as  rapidly  as  pos- 
sible for  the  acid  type.  The  magnesite  bricks  were 
made  from  material  obtained  from  Greece  and  Madras, 
and  new  quarries  were  opened  to  furnish  the  dolomite 
and  limestone  required.  The  total  production  of  iron 
ore  in  Britain  is  about  fifteen  to  sixteen  million  tons  per 
annum. 

Mechanical  methods  of  ore-getting  in  north  Lincoln- 
shire were  not  very  quickly  introduced,  owing  to  the 
ease  with  whicih  the  ore  could  \>e  obtained  near  the  out- 
croj),  but  as  the  workings  developed,  grab-cranes  were 
brought  into  action,  and  these  proved  a  great  improve- 
ment on  hand  methods.  By  1905,  however,  the  shipping 
had  become  deeper,  and  chain  bucket-excavators  were 
then  introduced,  and  proved  a  great  advance  on  the 
grab  cranes,  but  later  on  these  were  also  superseded  by 
costly  but  most  efficient  equipment,  which  has  reduced 
working  costs  in  a  remarkable  degree. 

The  long-jib  crane  type  of  steam  shovel  has  also  be- 
come popular  in  the  district,  different  types  being  at 
work  which  dump  at  a  distance  of  60  feet  and  75  feet 
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St-'ippinj   Operations — Frodingham    Iron-Ore  Bed. 


resitectively.  and  wlit^ii  a  j^reater  distance  is  required, 
as  for  instance  when  tlie  ,<1:ripping  has  reached  t^ii't.y 
feet  deep,  a  transporter  can  be  used  in  conjunction  with 
the  ()()  f(  ()t  inacliine.  giving  a  total  dumpinjr  distance 
for  the  excavated  luaterial  of  120  feet  or  even  more. 

Two  tyi)es  of  niaehines  are  being  used  to  deal  with 
the  F^'rodinghain  bed,  and  the  first  of  these  has  amply 
demonstrated  its  ability  to  deal  with  faces  up  to  16  feet 
in  dejjth.  The  second  and  much  larger  machine  was  spe- 
cially designed  to  deal  with  the  full  thickness  of  the 
Frodingham  bed.  which  it  does  vei-y  effectively.  Ex- 


periments are  being  made  to  show  whether  the  smaller 
machine  will  work  the  full  depth  of  stone,  by  fitting  it 
with  a  longer  jib,  and  as  the  smaller  machines  are  mucli 
less  expensive  in  first  cost,  they  will  probably  be  the 
tj'pe  regularly  installed  if  they  will  successfully  handle 
the  greater  thickness. 

The  actual  average  filling-rates  of  these  machines, 
taken  over  a  period  of  several  months,  are  130  tons  per 
hour  for  the  smaller  machine,  and  186  tons  per  hour 
for  the  larger  machine,  but  it  should  be  understood  that 
the  daily  total  does  not  work  out  on  the  averages,  as 
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considerable  time  is  lost  by  stoppages  caused  by  changing 
cars,  coaling,  lubricating  and  minor  breakdowns. 

Tiic  successful  use  of  these  mechanical  appliances 
does  not  depend  alone  on  Ihe  efficiency  of  the  mach- 
inery or  on  the  care  with  which  it  is  operated.  It  also 
depends  very  greatly  on  the  skill  with  which  the  blast- 
ing (if  the  ironstone  has  been  carried  out.  It  was  at 
first  considered  doubtful  whether  it  was  possible  for 
the  ironstone  to  be  reduced  to  such  limits  as  would  be 
satisfactory  for  the  blast  furnace,  but  it  has  since  beejx 
shown  that  if  the  drilling  is  carried  out  judiciously  and 
the  exi)losive  used  in  considerable  ((uantities,  the  results 
obtained  are  to  the  entire  satisfaction  of  all  concerned. 

The  drilling  in  most  of  the  faces  is  carried  out  by 
hand  machines  driven  by  compressed  air.  The  hole  is 
staged  down  so  as  to  finish  at  a  diameter  of  1  7/8  inch., 
and  these  are  drilled  every  8  or  9  feet,  so  that  sufficient 
explosive  can  be  used  to  shatter  and  distintegrate  the 
ironstone  satisfactf»rily. 


In  one  of  the  deep  faces  a  machine  is  used  by  means 
of  which  a  hole  6  in.  in  diameter  can  be  drilled.  These 
holes  are  spaced  at  much  greater  intervals  and  carrj'  a 
very  powerful  charge.  The  cost  of  drilling  and  explo- 
sive with  this  type  of  machine  slightly  exceeds  the  cost 
of  the  method  in  which  the  smaller  holes  at  shorter  in- 
tervals are  u.sed. 

It  will  be  understood  that  the  mechanical  equipment 
of  the  ironstone  mines  of  North  Lincolnshire  does  not 
end  with  the  excavating  plant  for  the  actual  getting 
of  the  ore.  The  mines  are  complete  with  up-to-date 
l)Ower-houses,  railways,  locomotives  and  rolling  st<K.'k, 
air  compressors,  and  other  machinery,  which  enable  this 
area  to  make  so  considerable  a  contribution  to  the  iron- 
ore  supplies  of  Britain. 

In  conclusion  the  writer  wishes  to  express  his  thanks 
to  Mr.  R.  E.  Westwood,  the  Manager  of  the  Frodingham 
Ironstones  Mines  Ltd.,  for  his  valuable  assistance  in  the 
preparation  of  this  article. 
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Prepared  Under  the  Direction  of 

S.  J.  ("OOK, 

Chief  of  the  Mining,  Metallurgical  and  Chemical 
Division,  Dominion  Bureau  of  Statistics,  Ottawa. 
Prefatory  Note: — The  pilesent  bulletin  is  published 
by  the  Bureau  of  Statistics  in  continuance  of  the  ser- 
vice provided  for  many  years  past  by  the  Mines 
Branch  of  the  Department  of  Mines.  A  flaw  changes 
have  been  inaugurated,  notably  the  reporting  on  a 
monthly  basis  instead  of  (piarterly ;  and  the  record  of 
pig  iron  production  by  grades,  which  formerly  was 
only  shown  in  the  annual  il^port.  All  quantities  have 
also  been  reported  in  gross  tons  of  2,240  pounds,  where- 
as formerly  the  figures  of  pig  iron  and  steel  production 
were  always  reported  in  short  tons.  The  thanks  of  the 
Bureau  may  be  here  expressed  to  the  o[)erators  who 
have,  without  exception,  promptly  furnishl?d  the  data 
necessary  for  the  preparation  of  this  i-eport,  and  as- 
surance may  be  given  that  no  effort  will  be  spared  to 
make  reports  on  iron  and  ste/3l  statistics  for  Canada 
comprehensive  and  in  every  way  possible,  adequate  to 
the  re(iuirements  of  the  trade. 

Th?  delay  in  publishing  the  present  Bulletin  has 
been  due  to  the  fact  tiuit  tlie  decision  to  issue  a  month- 
ly report  was  only  reached  at  the  end  of  March,  and  as 
a  consequence,  returns  for  the  months  of  thi?  first  quar- 
ter were  ail  collected  during  the  month  of  April.  Re- 
ports for  the  months  of  February,  IMarch  and  April 
will  follow  this  publication  immediately,  and  begin- 
ning with  tht^  record  for  the  month  of  May,  prompt 
issuance  of  the  Monthly  Report  of  the  Production  of 
Iron  and  Steel  in  Canada,"  may  be  expected. 

Pig-  Iron  and  Ferro  Alloys. 

With  only  seven  blast  furnaces  operating  in  Canada 
during  January,  out  of  a  total  of  twenty  furnaces  in- 
stall|?d,  the  total  production  of  pig  iron,  exclusive  of 
ferro-alloys  was  the  low'cst  on  record  since  1904.  aiul 
;inu)unted  to  oidy  41.249  long  tons  of  which  28.326  tons 
were  made  for  the  use  of  the  firms  producing,  and  the 
remainder  or  12,923  tons  for  sale. 

The  28,320  tons  madle  by  firms  for  their  own  use  \vas 
produced  by  the  basic  process,  using  coke.     Of  the 


12,923  tons  made  for  sale,  137  tons  was  basic,  3.027  tons 
foundry,  and  9,759  tons  was  reported  as  malleable. 

The  entire  production  of  pig  iron  above  recorded 
was  made  in  blast  furnaces  there  being  no  output  dur- 
ing the  month  of  low  phosphorus  pig  from  electric  fur- 
nace plants.  Blast  furnaces  were  operated  in  Januarj" 
at  Sault  Ste.  Marie,  Midland.  Port  Colboume,  in  On- 
tario, and  at  Sydney  in  Cape  Breton. 

Spiegeleisen  was  produced  from  the  blast  furnaces  at 
Sault  Ste.  Marie  and  ferro-silicon  in  the  several  grades 
(15  p.c,  25  p.e.,  and  50  p.c.)  was  made  in  Ontario  at 
Welland,  Niagara  Falls,  Cliippawa,  and  Hamilton.  The 
total  production  of  spiegeleisen  and  ferro-alloys  dur- 
ing the  month  was  5,284  long  tons. 

The  production  of  pig  iron  and  ferro-alloys  during 
Januai-y  is  shown  in  the  following  table: 

Made  in  Blast  Furnaces 
(Tons  of  2.240  lbs.) 

For  IVfaker's  For  Total 

own  Use.  Sale.  Production. 

I'ie  Iron — 

Basic                        28.326  137  28.463 

Foundry    3.027  3.027 

Malleable   9.759  9.759 

Total   28.326  12.923  41.249 

Ferro-AUoys — Total  production,  5.284  long  tons. 

Xo.  of  blast  furnaces — 

Active  at  end  of  month   7 

Fdlc  at  end  of  nu)nth   13 

20 

In  order  that  the  value  of  the  current  figures  regard- 
ing the  output  of  pig  iron  may  be  studied  in  relation  to 
data  for  previous  years  a  table  has  been  prepared  in 
which  the  average  monthly  production  is  shown  for  the 
ten-year  period  from  1907  to  1916,  inclusive,  and  the 
actual  production  by  months  for  the  years  1917  to  1920. 
inclusive.  This  table  will  be  kept  up  to  date  in  sub- 
.  se(|uent  issues  of  this  report. 
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AVERAGE  MONTHLY  PRODUCTION  OF  PIG  IRON 
IN  CANADA,  1907-1916. 
(Ill  1,000 's  of  Long  Tons). 

Monthly 

Year.  Average. 

1907    48 

1908    47 

1908   56 

1910   60 

1911   68 

1912   75 

1913   84 

1914   58 

1915     63 

1916  ••  87 

TOTAL  IMJODUCTION  OF  PIG  IRON  IN  CANADA 
BY  MONTHS,  FROM  1917  TO  DATE. 
(In  1,000 's  of  Long  Tons.) 


Month. 
January 
February  ■ 
Mai-cli  .  .  . 
April  .  .  . 

May  

June  .  .  .  . 
July  ..  .. 
August  ■  •  •  ■ 
Septt'Mibo  r  • 
Oi-tolicr-  • 
November- 
December- 


1917.   1918.  1919.  1920. 


80 

66 

93 

73 

75 

70 

78 

64 

93 

86 

82 

69 

^19 

93 

83 

77 

97 

94 

74 

87 

89 

92 

59 

80 

83 

98 

54 

84 

90 

86 

60 

93 

90 

85 

51 

94 

92 

96 

50 

105 

87 

95 

65 

94 

78 

106 

70 

54 

1921. 
41 


Total   1,044  1,067     819  974 


Monthly  Average- 


87 


89 


68 


87 


When  tlie  data  given  in  the  foregoing  tables  are 
plotted  in  the  form  of  a  curve,  and  the  average  daily 
production  of  pig  iron  in  the  United  States  is  similarly 
recorded,  the  two  curves  are  found  to  be  practically 
parallel,  the  average  daily  United  States  production 
lieing  somewhat  higher  tlian  the  Canadian  monthly 
average.  The  close  relation  between  the  iron  industry 
of  Canada  and  that  of  the  United  States  is  very  strik- 
ingly presented  in  this  way. 

Steel  Ing-Qts  and  Castings. 

The  decline  in  i)roduction  noted  in  tlie  pig  iron  in- 
du.stry  is  reflected  in  tlie  steel  industry,  the  output  of 
steel  ingots  and  castings  in  Canada  during  January 
amounting  to  only  40,058  long  tons.  This  constitutes 
the  lowest  record  since  1904. 

Practically  the  entire  production  of  s'eel  ingots  was 
made  for  use  in  further  processes  of  manufacture  by 
the  producing  firms  only  371  long  tons  being  made  for 
sale.  By  far  tlie  greater  jiart  of  the  .steel  ingots  was 
made  in  basic  open  hearth  furnaces,  the  amount  ci'e- 
difed  to  this  souree  being  36.410  tons. 

Acid  open  hearth  production  amounted  to  only  107 
tons  while  a  total  of  39:5  tuns  of  ingots  was  iikiiIc  in 
electric  furnaces. 

Direct  steel  castings  produced  dui-ing  tlie  month 
amounted  to  3.127  tons,  of  which  2,515  tons  were  made 
directly  for  sale.  Most  of  tlie  output  came  from  elec- 
tric furnaces,  and  the  major  part  of  the  remainder 
from  basic  op.'u  hearths.  Small  quantities  were  made 
liy  the  acid  process,  and  some  200  tons  in  Bessemer 
converters. 


The  totals  for  the  month  by  classes  and  grades  are 
shown  in  the  following  table: 

Quantity  made,  in  Tons  of  2,240  Lbs. 


For 


For 


Pro- 


Kind. 
Steel  Ingots — 

Open  hearth  (a)  Basic 
(b)  Acid- 

Bessemer, 

(inc.  all  converters) - 

Crucible  

Electric  

Total  steel  ingots- ■• 
Direct  Steel  Castings — 
Open  liearth  (a)  Basic- -■ 
(b)  Acid- 
Bessemer, 

(inc.  all  converters)  • - 

Crucible  

Electric  


own  Use.  Sale.  duction. 


36,410 
107 

36,470 
107 

7 

14 

21 

36 

357 

393 

36,560 

371 

36,937 

57 

957 
59 

1,014 
59 

77 

155 

232 

478 

1,344 

1,822 

Total  Direct  Steel  Cas- 
tings   .'   613     2,515  3,327 

In  order  that  comparisons  may  be  drawn  with  pig 
iron  production  data,  a  table,  similar  to  that  given  in 
the  preceding  section,  has  been  made,  in  which  the  aver- 
age monthly  output  of  steel  ingots  and  direct  steel 
eastings  is  shown  for  the  yeai's  1907  to  1916,  inclusive, 
and  the  actual  monthly  figures  are  given  for  succeeding 
years.   For  convenience,  the  data  show  the  production 
in  thousands  of  gross  tons  (2,240  lbs.). 
AVERAGE  MONTHLY  PRODUCTION  OF  STEEL 
INGOTS  AND  DIRECT  STEEL  CASTINGS  IN 
CANADA,  1907-1916. 
(In  1,000's  of  Long  Tons.) 

Monthly 

Year.  Average. 

1907  •■   53 

1908   44 

1909   56 

1910   61 

1911   66 

1912   71 

1913   87 

1914   62 

1915   76 

1916   106 

TOTAL  PRODUCTION   OF  STEEL  INGOTS  AND 
CASTINGS  IN  CANADA,  BY  MONTHS,  FROM 
1917  TO  DATE. 
(In  l,000\s  of  Long  Tons.) 


1827. 

January   117 

Februarv   108 

March--"   136 

April   125 

.Mav   139 

.lune   122 

•Inly   124 

August   130 

September   135 

October   Ill 


November   Ill 


December 


139 


1918. 
130 
124 
141 
149 
136 
148 
147 
532 
149 
164 
116 
1  ().") 


1919. 

107 
90 

100 
75 
69 
68 

666 
54 
60 
66 
82 
87 


1920. 

92 

84 

97 

93 

90 

91 

94 
165  . 

99 

in 

97 
56 


1921. 
40 


Total  -■  -  ■•  1.55S  1.681 
M.Hithlv  Average    1.30  140 


924  1,109 


92 
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Iron  and  Steel  Institute  of  Britian 


At  tlu'  iiimiial  iiicftiiii^  oi'  tlie  Iidm  and  Steel  Institute 
in  Londnn  papers  of  even  more  tlian  usual  interest  and 
of  an  international  eharacter  were  read  and  discussed. 
Tlie  readers  of  the  papers  not  only  included  scientists 
and  prominent  iron  and  steel  men  from  all  parts  of  the 
I'nited  Kingdom,  hut  also  experts  from  Sweden  and 
rlapan.  't  he  suhjects  dealt  with  were  of  great  variety 
ami  im|)ortance,  ami  among.st  them  one  of  the  most 
practical  was  that  hy  S.  II.  Fowles  on  the  cleaning  of 
blast-furnace  gas. 

The  Cleaning  of  Hlast-Fnrnoce  <Jas. 

Bla.st-fi.rnace  gas  i)lant  had  been  the  sabject  of  spe- 
cial .study  hy  German  engineers  before  the  War,  and  in 
consequence  gas  ])lants  which  were  in  course  of  cons- 
truction in  England  in  August  1914  were  left  in  an  un- 
finished condition.  This  was  the  case  w^th  the  plant 
described  in  Mr.  Fowles'  paper,  which  was  in  course  of 
erection  at  Jarrow-on-Tyne.  It  was  necessary  in  these 
circumstances  for  the  English  engineers  to  complete 
what  the  Germans  had  left  unfinished,  and  in  some 
cases  this  had  to  he  done  without  any  data,  but  the  ex- 
perience thus  gained,  the  improvements  subsequently 
made,  the  changes  in  practice  which  followed,  and  fur- 
ther additions  and  improvements,  placed  the  British  in 
an  equal  or  possibly  superior  position  in  this  branch  of 
engineering  to  that  occupied  by  their  German  competi- 
tors. 

The  particidar  j)lant  described  was  estimated  to  be 
capable  of  cleaning  gas  to  develop  about  27,000  horse- 
power from  crude  waste  gas.  It  ran  continuously  for 
eighteen  months  with  a  20  per  cent  to  ;}0  per  cent 
overload,  and  was  an  important  factor  in  increasing  the 
munitions  supply  of  the  works  where  it  w-as  installed. 

In  this  design  cf  plant,  the  gas,  laden  with  dust  and 
moisture,  passes  from  tlie  furnace  tops  into  large  cylin- 
drical dustcatchers,  where  about  one-fifth  of  the  larger 
dust  particles  is  deposited.  Potash,  which  is  so  im- 
portant a  i)r()(luct  for  use  in  modern  agriculture,  is  i)re- 
sent  in  small  quantities  in  this  larger  dust,  but  in  much 
larger  quantities  in  the  smaller  and  finer  dust,  which  is 


Impoitant  i'apcis  at  Annual  May  Meeting. 
(I)ig(!.st  by  our  English  Correspondent.) 

(carried  by  the  gas  through  a  zig  zag  luaui  to  the  clean- 
ing plant,  where  tJie  gas  is  finally-  divested  of  its  du.st 
and  of  most  of  its  moisture. 

Very  little  variation  was  found  in  the  constitution  of 
the  gas,  so  that  the  engines  could  be  set  to  give  good  run- 
ning and  constant  load.  The  average  temperature  of 
the  gas  leaving  the  furnace  wa.s  from  500  to  8(K)  deg. 
Fall.,  dropping  to  about  500  deg.  F.  in  the  zig-zag  main, 
which  is  about  8  feet  in  diameter.  The  alternate  <-lian- 
ging  of  the  direction  of  the  gas  in  this  main  causes  the 
heavier  particles  of  dust  to  be  deposited  and  the  tem- 
perature of  the  gas  to  be  reduced. 

In  the  illustration  of  the  plant,  main  ga.s-pa.ssages  are 
shown  in  heavy  line,  and  counterblast  in  dotted  lines. 
P>om  the  crude  main,  large  uptake-mains  convey  the 
gas  past  butterfly  baffles  to  the  top  of  the  drv-  coolers, 
which  have  four  annular  tubes  passing  vertically  through 
them.  It  was  intended  for  the  air  to  take  up  heat  from 
the  gas  and  to  cause  a  continuous  flow  of  air  up  the 
tubes  owing  to  the  increased  air-temperature,  but  as  the 
hottest  gas  enters  at  the  toj)  of  the  coolers  and  has  a 
downward  path,  the  circulation  was  partly  destroyed. 
.\n  arrangement  of  water-sprays  was  made  down  the 
whole  length  of  the  tubes,  and  a  considerably  greater 
cooling  effected.  The  drop  by  air  was  15  deg.  C,  while 
the  drop  by  water  was  40  to  60  deg.  C.  Subsequently 
much  better  results  were  obtained  by  forced  air-cooling 
in  these  tubes. 

The  gas  passes  from  these  dry  coolers  to  wet  coolers 
of  the  same  diameter  and  length  but  with  no  inner 
tubes,  and  fitted  with  two  rows  of  internal  sprays.  The 
gas  takes  an  upward  path,  and  the  coolers  were  design- 
ed for  the  water  to  cool  the  ga«  and  drop  a  consider- 
able amount  of  dust  owing  to  the  dust  becoming  laden 
with  moisture.  This  was  w-rong,  as  the  dust  particles 
are  very  small  and  contained  much  potash,  which  was 
carried  away  by  the  washing,  beeau.se  about  fi  per  cent, 
of  the  water  introduced  into  the  coolers  was  carried 
on  by  the  temperature  and  velocity  of  the  gas  and  the 
dew  point  of  the  gas  considerably  raised,  also  it  was 
necessary  to  raise  the  gas  to  a  higher  temperature  in  the 


t^ketch  of  Plant  for  Cleaning  Blast-Fiirnac 
Gas.  (From  S.  H.  Fowler's  paper  before  the 
Iron  anil  Steel  Institute.) 


Mdin  gds  '  Heavy  lino       Couutetblast  ^  Dotted  line 
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pre-heater,  before  eutering  the  bags  to  avoid  moistui-e 
deposit,  and  tliere  was  coudeusatioii  in  the  dust  hoppers 
with  reduction  of  percentage  of  potash  iu  the  dust. 
Tliere  was  also  spontaneous  conibiustiou  of  the  dust, 
caused  by  tlie  moisture  coming  nito  contact  witli  tlie 
lime,  and  small  particles  of  coke  antl  carbon  reuuiining 
iu  the  dust. 

Internal  water  is  condemned,  antl  all  available  ex- 
ternal cooling  resorted  to.  Ideal  operating  conditions 
are  to  lower  the  gas  to  a  safe  point,  to  drop  say  80  per 
cent  to  90  per  cent,  of  the  moisture  content,  and  then  to 
reheat  the  gas  so  as  to  allow  it,  on  leaving  tlie  fans  and 
being  put  on  to  the  clean-gas  main  for  service,  to  be  not 
lower  iu  temperature  than  when  leaving  the  coolers, 
otherwise  the  moisture  may  be  dropped. 

The  temperature  of  the  gas-house  containing  the 
filter-bags  should  not  be  below  the  dew-point  of  the  gas, 
or  condensation  will  occur  inside  the  boxes.  Much  in- 
fornuition  is  given  in  Mr.  Fowles'  paper  with  i-egard  to 
methods  of  calcidating  the  dew-point  and  tests  connect- 
ed with  it. 

The  correct  hygrometric  operation  is  of  the  greatest 
importance  for  proper  results  to  be  obtained,  and  it  is 
now  possible  to  get  a  dew-point  with  blast-furnace  gas 
as  low  as  59  deg.  i^'ah.  This  is  due  to  the  complete  abo- 
lition of  internal  water-cooling,  and  a  very  low  tem- 
perature of  gas  leaving  the  coolers. 

The  lower  the  temperature  at  which  the  gas  is  taken 
to  the  coolers,  under  dry  conditions  of  cooling,  tlie  more 
moisture  will  be  deposited.  This  is  assisted  by  tne 
coolers  being  provided  with  baffles  on  the  incoming  sate, 
and  the  operation  of  all  taese  baffles  is  simultaneous 
from  inside  the  gas  house.  This  enables  tne  coolers  to 
be  kept  under  a  very  slight  suction  from  the  main  fans, 
the  maker  "s  practice  having  been  departed  from,  and 
instead  of  atmospheric  pressure  being  maintained  at 
the  pre-heater  bottom,  it  has  been  applied  to  the  cooler 
outlet  main.  Wliile  this  slightly  increases  the  fan  suc- 
tion on  the  bags,  the  filtering  of  the  gas  is  carried  out 
under  better  conditions,  and  the  fan  suction  is  generally 
IVij  inches  below  the  maker's  figure  when  the  plant  is 
workhig  on  20  per  cent,  overload.  It  has  been  proved 
in  practice  that  the  metliod  should  be  to  draw  the  gas 
tlirougli  the  filter-bags  and  not  to  push  it  through  by  a 
heavy  crude-gas  pressure.  This  considerably  increases 
the  life  of  the  bags. 

The  counterblast  quantity  which  is  continually  being 
cleaned  and  blown  through  tlie  bags  to  remove  the  dust 
from  their  inner  surface  is  of  great  importance.  The 
maker's  figure  was  15  per  cent  of  the  total  gas  cleaned, 
but  it  was  shown  that  this  could  be  reduced  to  8  per 
cent,  which  increased  the  life  of  the  filter-bags,  im- 
proved the  conditions  of  the  operating  staff,  and  re- 
(iuced  the  power  consumption  of  the  fans. 

It  is  important  that  waste  gas  and  heat  should  be 
used  at  the  maximum  efficiency,  and  this  can  be  done 
in  the  internal-combu-stion  engine,  if  satisfactory  gas- 
cleaning  i)lanl  is  installed  to  provide  clean  dry  gas  for 
the  engines.  (Jas-cleaning  plants  are  of  three  main 
types,  of  which  the  first  is  the  wet  process.  With  this 
sy.stem  the  gas  will  be  fully  saturated,  whicli  will  re- 
sult in  higher  nuiiiitonance  costs  on  the  engine.  With 
the  electrostatic  i^roeess  of  gas  cleaning,  capital  co.sts 
and  running  jx  wor  costs  are  high,  but  the  gas  after 
cleaning  i-ontains  the  whole  of  its  spnsil)le  heat.  The 
pas  will.  how<'ver.  require  further  cleaning  to  be  really 
fit  for  internal-combustion  engine  coiisiimiition. 

The  dry  process  of  cleaning  stands  between  the  dry- 


hot  and  the  cold-wet  systems,  and  is  considered  to  pro- 
duce suitable  engine-gas  and  to  be  free  from  the  dis- 
advantages contained  at  present  in  the  other  systems. 

Blast  Furnace  ajid  Cupola  Slags. 

J.  JS.  Fletcher  dealt  with  the  compo.sition  of  blast- 
furnace and  cupola  .slags  and  witii  graphical  methods 
of  determining  their  constitution.  His  paper  collated 
the  data  of  many  workers  who  have  cai-ried  out  research 
on  slags.  Slags  are  now  generall}'  recognised  as  being 
more  or  less  complete  solutions  of  acid  and  basic  oxides, 
their  oxygen  contents,  depending  upon  the  union  of 
tliat  gas  with  the  metals  or  metalloids  present,  deter- 
mining the  acid,  basic  or  neutral  character  of  the  slags. 

In  blast-furnace  practice  the  natural  gangues  of  an 
ore  are  usuall}'  most  heterogeneous  and  varied  in  char- 
acter. Percolations  of  gases  and  of  liquid  material  may 
have  filled  in  the  interstices  of  the  porous  portions  of 
the  ore  mass,  whilst  in  other  areas  the  primary  homo- 
geneous character  of  persists  longer.  When  an  ore  is 
reduced,  the  melted  gangues  are  far  from  uniform  in 
composition  and  may  contain  free  and  infused  re- 
fractory oxides. 

Hence  the  difference  in  the  character  of  the  streams 
of  slags  as  they  flow  through  the  lower  portions  of  the 
blast-furnace  column,  and  the  lack  of  homogeneitj^  of  the 
commingled  slags  when  they  first  reach  the  hearth.  The 
problem  of  smelting  ores  of  similar  general  analysis  but 
of  vastly  differing  physical  composition  is  bound  up 
with  the  vai'iation  in  the  viscosities  cf  the  slags  descend- 
ing through  the  hearth  or  lower  portion  of  the  boshes. 

It  is  becoming  incleasingly  necessary,  if  a  true  expla- 
nation of  the  reactions  between  slags  and  metals  is  to 
be  arrived  at,  to  ascertain  the  most  probable  composi- 
tion of  the  liquid  slags  at  the  time  such  reactions  are 
in  progress.  Although  the  mineralogical  character  of 
the  cold  slags  is  of  much  use  jji  slag  research  there  is  a 
great  danger  lest  it  should  be  concluded  that  the  manj- 
crystalline  transition-products  discovered  in  the  cooled 
slags  were  present  when  they  were  more  or  less  actively 
molten.  Mr.  Fletcher  is  undertaking  further  researches 
on  similar  lines  in  an  endeavour  to  i-epresent  in  graphic 
form  the  changes  which  take  place  in  converter,  pud- 
dling and  open-hearth  processes,  and  the  results  of  these 
investigations  Avill  be  described  to  the  Institute  at  a 
later  date. 

Ttmgsten  Tool  Steel. 

In  an  important  paper  extending  to  nearly  ninety 
printed  pages  S.  N.  Brayshaw  described  some  researches 
which  he  has  carried  out  Avith  regard  to  the  prevention 
of  hardening  cracks  and  the  effect  of  controlluig  re- 
calescence  in  a  tungsten  tool-steel.  The  steel  contained 
about  1.1  per  cent  of  carbon  and  0.8  to  0.9  j)er  cent  of 
tungsten.  The  changes  tiiat  occur  during  the  halts  in 
heating  and  in  cooling  were  iuA-estigated  by  means  of  a 
large  number  of  bars,  which,  after  soaking  for  various 
periods  of  time  at  temjieratures  near  the  critical  points, 
were  quenched  in  water. 

The  condition  of  the  steel  after  quenching  showed 
the  progress  of  the  change,  and  scmie  of  the  results  sug- 
gest that,  both  in  heating  and  in  cooling,  the  changes 
Ac.  1.2.3  and  Ar.  1.2.3,  take  place  in  stages  which  nray 
be  separated  one  from  another,  if  sufficient  time  is 
lowed  for  the  process. 

A  .second  series  of  bars  similarly  heat-treated,  was 
cooled  in  .sand  instead  of  being  water-(|uenched,  and  all 
these  sand-cooled  bars  were  finally  hardened  by  one 
standard  process.  These  bars  lengthened  or  shortened 
on  hardening,  in  response  to  the  maximum  temperature 
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of  the  previous  annealing,  and  to  the  progress  that  had 
been  made  in  the  slow  recalescenee  during  that  anneal- 
ing. The  behaviour  of  the  hardened  bars  under  bending 
stress  was  also  found  to  have  been  determined  by  the 
heat  treatment  prior  to  the  hardening.  Light  is  thrown 
upon  the  subject  by  a  e()m[)arison  between  those  water- 
quenehed  bars  referred  to  above  and  the  bars  which 
were  sand-cooled  from  the  heat-treatment  and  then 
hardened. 

The  tendency  of  tlie  steel  to  cra<;k  in  hardening  was 
correlated  to  tlie  various  results  from  bars  by  means  of 
a  series  of  milling-cutters  purposely  made  of  a  design 
extremely  difficult  to  harden.  The  milling  cutters  were 
machined  out  of  blanks  which  had  been  heat-treated 
together  with  the  bars.  After  the  machining  the  cutters 
all  underwent  the  .same  standard  hardeiung  without  any 
intervening  process. 

The  resulting  cracks  were  found  to  occui-  in  reasonable 
sequence  with  the  heat  treatment  aiul  with  the  results 
from  the  bars.  When  sufficient  time  was  allowed  for 
the  heat  treatment,  within  a  certain  range  of  temper- 
ature, the  steel  reached  a  condition  in  which  the  liability 
to  crack  in  hardening  was  greatly  reduced. 

Additional  iiif(;rmation  })roducc(l  by  the  research 
showed  that  there  was  a  remarkable  uniformity  in  the 
modulus  of  elasticity  of  the  hardened  bars,  which  dif- 
fered greatly  in  other  i-espects.  flutters  which  broke 
badly  in  hardening  were  generally  nuule  from  blanks  in 
which  the  ratio  of  the  Brinell  figure  Id  the  Sliore  fig- 
ure was  comparatively  high.  Pi-ogi-cssive  changes  in 
length  on  successive  days  after  hardening  are  referred 
to  in  the  paper,  and  it  is  suggested  that  a  standard 
hardening  test  shoidd  be  devised  and  sjjecif ied  for  each 
given  steel. 

Estimating-  Sulphur  in  Steel. 

T.  E.  Rooney  of  the  National  Physical  Laboratory 
described  some  work  which  was  undertaken  with  the 
object  of  ascertaining  whether  it  is  necessary  to  anneal 
the  drillings  used  in  the  volumetric  estimation  of  sul- 
phur, in  order  to  obtain  results  which  are  in  agreement 
with  the  results  obtained  by  standard  gravimetric 
methods. 

The  investigation  showed  that  this  annealing  is  un- 
necessary with  ordinary  commercial  carbon-steels  in  the 
great  majority  of  cases,  unless  the  drillings  have  been 
stored  for  some  time  and  incipient  rusting  has  taken 
place,  or  unless  the  presence  of  elements  like  titanium 
is  suspected.  Annealing  the  drillings  may  be  necessary 
with  steels  low  in  manganese  and  containing  chromium, 
which  are  liable  to  contain  oxides  wliicli  may  form  a 
eutectic  with  tiie  sulphide. 

Cupric  Etching  Effects  produced  by  Phosphorus  and 
Oxygen  in  Iron. 

In  this  pa])er  J.  H.  AVhiteley  described  the  progress 
which  had  been  made  with  some  investigati(ms  on  the 
cujjric  etching  effects  jiroduced  by  ])hosphorus  and 
oxygen  in  ii-ou.  He  showed  that  differences  in  phos- 
phorus c(-ntcnt  of  less  than  0.02  per  cent  in  adjacent 
l)arts  of  otherv.  ise  pure  iron  can  be  readilv  discovered  by 
means  of  the  cupric  reagents.  As  the  difference  is  in- 
creased, at  any  rate  up  to  O.li)  per  cent,  the  contrast 
becomes  more  and  more  pronounced.  These  differences 
were  produced  by  first  phosphorising  stri|)s  of  the  iron 
with  phosphorus  in  hydrogen  at  1000  deg.  0.  and  then 
welding,  in  hydrogen  or  other  gas,  a  pile  made  up  of 


alternate  strips  of  [diosphori.sed  and  unphosphorised 
material. 

Attemj>ts  to  produce  in  a  similar  way  an  unequal  dis- 
tribution of  oxygen,  which  could  be  detected  by  the 
cupric  reagents  in  the  same  manner  as  that  of  phos- 
phorus have  failed.  When  oxygen  was  pre.sent, 
white  resi.st-liries  were  formed  only  at  the  weld-june- 
tions,  but  the.se  resist-lines  were  not  formed  when  the 
unoxidised  iron  was  welded  in  dry  hydrogen. 

Two  methods  of  obtaining  an  unequal  oxygen  con- 
tent were  employed,  in  the  first  of  which  pure  iron  wa.s 
soaked  in  its  own  oxide  at  a  high  temperature  and  then 
welded  with  the  uiioxidi.sed  material,  and  in  the  second 
method  highly-oxidised  iron  was  reduced  in  hydrogen 
and  then  welded  with  the  original  metal  at  a  low  tem- 
perature. 

Came  of  Quenching  Crocks. 

K.  Honda,  T.  Matsushita  and  S.  Idei,  of  Japan,  dealt 
with  the  cracks  caused  by  quenching  high-carbon  steels 
in  water.  They  demonstrated  that  in  a  (juenched  .steel 
a  certain  amount  of  austenite  is  generally  present  in- 
termingled in  martensite.  The  amount  of  this  au.stenite 
increases  as  the  quenching  temperature  rises.  In  small 
pieces  of  steel  the  periphery  is  harder  than  the  central 
portion  only  when  the  quenching  is  veiy  soft.  In  a 
moderate  quenching  the  hardness  is  everywhere  nearly 
e(|ual,  but  in  a  liai-d  (piencliing  the  periphery  is  always 
sc»ftci'  than  the  interior.  This  is  explained  by  tho  pre- 
sence of  arrested  austenite  in  martensite. 

The  quenching  cracks  in  small  pieces  of  steel  occur 
when  the  hardness  in  the  central  portion  is  much  greater 
than  in  the  periphery.  The  cause  of  the  crocking  is 
attributed  to  the  stress  caused  by  the  difference  in  the 
specific  volume  of  austensite  and  martensite,  as  owine 
to  the  specific  volume  of  the  former  being  smaller  than 
that  of  tlie  latter  the  central  portion  exerts  a  great  tan- 
gential tension  on  the  periphery. 

As  the  difference  in  specific  volumes  increases  as  the 
temperature  falls,  the  cracking  usually  takes  place  when 
the  temperature  of  the  queiu-hed  specinu^n  approaches 
the  room  temperature.  In  a  hard  quenching  the  hard- 
ness generally  increa.ses  with  the  lapse  of  time,  owing 
to  a  gradual  transformation  of  the  arrested  austenite  to 
martensite. 

In  the  case  of  a  large  specimen,  cracking  may  take 
place  at  the  Al  range,  and  also  near  the  room  temper- 
ature. The  cracking  at  the  high  temperature  is  chiefly 
caused  by  the  stress  due  to  the  structural  difference 
between  the  inner  and  outer  portions,  pearlite  and  aus- 
tenite, just  below  the  Al  point,  and  the  cracking  at  the 
room  temperature  is  due  to  a  similar  stress  as  in  the 
small  specimens. 

Other  Papers. 

Other  papers  were  read  at  the  meeting,  which  was 
held  on  May  r>th,  aiul  (ith.  by  Dr.  J.  E.  Stead  on  the 
"Solid  solution  of  oxygen  in  iron."  by  H.  Brearlv  on 
"The  welding  of  steel  in  relation  to  the  occurrence  of 
))ipe.  blow-holes  and  se<;re<:ates  in  inirots",  bv  Dr  J  X 
Fi  "iend  on  "The  ju'otection  of  iron  with  paint  asrainst 
atmospheric  corrosion,"  by  W.  E.Hughes  on  "Slip-lines 
and  twinning  in  e'ectvo-denosited  iron",  by  Dr.  A.  West- 
gren  of  Sweden  rn  "  R  lentgen  spectrosrraphic  investiga- 
tions of  iron  and  steel",  and  by  H.  T.  Ringrose  on  the 
"scientific  control  of  combustion." 
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WORKMEN'S  COMPENSATION  IN  NOVA  SCOTIA 
DURING  1920. 
The  report  of  the  Workmen's  Compensation  Board 
of  Nova  Scotia  for  1920  shows  tluit  the  improvement 
in  the  nnmber  of  fatal  aecidents  disclosed  by  the  1919 
fifnires  has  not  been  maintained.  A  comparison  with 
pi'cvious  years,  after  dednction  of  fatalities  in  two 
eoal-miiie  e.\])losi()ns  mid  a  lumber-eamp  fire,  is  as 
under : 

1!)17     191S    191!)  1920 


Fat-al  accidents  . 
Deduct  disasters 


146 

65 


185 
105 


59 


81 


81       80       59  81 

Numl)er  of  Coal-mine  fatalities, 

includoil   in   above    ....        97      126       21  28 
The  total  number  of  compensable  accidents  in  1920 
was,  so  far  as  reported,  5649,  a  notable  increase  over 
previous   years,   particularly   in   cases   of  temporary 
disability,  as  is  shown  by  the  foUowinfj  table: 

1917    1918    1919  1920 

Fatal  Accidents   146     185       59  81 

Temporary  disability  .  .  .  .  4,504  4,504  4,640  5,374 
Permaucnt  disability   .  .    . .      187     242     250  194 

4,837  4,931  4,949  5,649 
Tile  cumulative  tendeiK-y  of  compensable  accidents 
is  illustrated  by  this  comparison. 

Assessment  rates  were  grenerally  adjusted  down- 
wards, the  Nova  Scotia  Board  having  taken  no  chances 
in  making  assessments  in  the  earlier  stages  of  the 
operation  of  the  Act.  Some  of  the  principal  adjust- 
ments made  were   as  follows: 

Assessment  Rates. 
1918       1919  1920 

Coal  mining   $4.00     $3.00  $2.20 

Steel   &   Iron   Manufacluring      1.90       1.50  1.00 

Building   2.00       1.50  1.00 

Stevedoring   4.00       3.00  1.00 

Steam  Railwavs   4.50       2.00  1.00 

Lumbering,  etc   4.20       4.20  3.80 

The  cast  of  administration  grows  steadily,  the  ratio 
of  expen.ses  to  the  total  as.sessments  levied  being  in 
1920  8.6  per  cent,  comparing  with  5.76  per  cent  in 
1919.  3.66  per  cent  in  1918  and  2.58  per  cent  in 
1917.  While  some  growth  in  this  ratio  was  to  be 
expected  the  figures  of  1920  seem  to  be  excessive. 

The  investments  in  the  hands  of  the  Board  at  the 
end  of  1920  total  $3,119,026,  comparing  with  $2,233,026 
at  the  end  of  1919,  all,  with  the  exception  of  $245,000 
of  Province  of  Nova  Scotia  bonds,  being  government 
war-loan  securities.  . 

The  particulars  of  nationalities  of  injured  workmen 
shows  that  4,425  of  these  out  of  a  total  of  4,949,  or 
90  per  cent,  were  BritisJi.  This  confinns  the  general 
belief  in  Nova  Scotia  that  not  more  than  10  per  cent 
of  the  indu.sfria]  population  is  non-Briti.sh.  The 
average  age  of  injured  workmen  is  given  as  34  years, 
with  an  average  weekly  wage  of  $18.57.  The  number 
f)f  ea.se8  of  injury  developing  sepsis  was,  in  1919,  122 
or  2.6  per  cent,  whicli  compares  with  2.3  per  cent 
in  191S  and  only  1.6  ])er  cent  in  1917.  The  increase 
is  in  the  wrong  direction  and  is  rather  surprising. 

A  number  of  enlargements  of  the  scope  of  the  Act 


were  made  in  1920  that  will  increa.se  the  expenditure. 
Injured  persons,  from  the  1st.  of  January,  1920,  be- 
came entitled  to  free  medical  aid  for  a  period  of 
thirty  days  from  the  date  of  disability. 

The  cast  of  medical  aid  for  the  first  year  was 
$50,789,  but  this  amount  does  not  represent  anything 
like  the  full  cost  of  medical  aid  under  the  Act,  as 
the  workmen  of  the  Dominion  Coal  Company,  and  of 
pi-actieally  all  the  other  coal  companies,  of  the  large 
steel  companies,  and  many  other  industrial  concerns 
are  fui-nished  aid  under  schemes  allowed  under  the 
Act.  It  is  stated  the  medical  aid  conditions  at  the 
coal-mines  are  not  in  tfic  opinion  of  the  Board  satis- 
factory, and  that  conferences  are  tio  be  held  between 
the  operators,  the  workmen  and  the  Board  to  formu- 
late new  arrangements. 

From  October  1st,  1920,  the  allowances  to  widows 
and  children  are  increased  as  follows: 

a.  Widows  from  $20  to  $30  per  month. 

b.  Children    (where  there  is  also  a  widow)  from 

$5.00  to  $7.50  per  month. 

c.  Children  (where  they  are  the  only  dependents) 

from  $10  to  $15  per  month. 
These  increases  are  retroactive,  applying  to  accidents 
happening  in  the  previous  three  years  and  nine  months, 
which  necessitated  adding  a  capital  sum  of  $335,748 
to  the  pension  reserves,  and  increased  assessment  rates 
in  some  industries,  and  prevented  their  being  lowered 
in  others. 

The  industry  where  least  has  been  done  in  the  way 
of  accident  prevention  is  the  lumbering  trade,  and  the 
Board  signifies  its  opinion  in  this  respect  by  the  very 
assessment  rate.  The  Accident  Prevention  Association 
is  stated  to  be  doing  good  work,  and  a  sum  of 
$8,320  was  expended  out  of  the  Accident  Fund  in 
1920  in  forwarding  the  educational  campaign  of  this 
Association. 

Wages  paid  in  industries  coming  under  the  Board 
totalled  $73,000,000  in  1920,  some  of  the  chief  items 
being  as  follows : 

Coal  Mining   $21,170,000 

Steel  and  Iron  Manufacture  9,350,000 

Steam  Railways   2,090,000 

Lumbering  and  Sawmills  .  .  5,800,000 
Building  (general  construct.)  3,570,000 
The  Board  states  that  it  has  not  incurred  or  paid 
one  cent  for  legal  fees  since  the  Act  came  into  force. 


FRENCH  STEEL  COMPANIES  COMBINE. 

Through  tihe  office  of  the  commercial  attache  at 
Pari.*:  it  is  learned  that  three  of  the  largest  steel  cor- 
porations in  France  have  recently  combined.  The 
principal  company  of  the  new  combine  is  tlhe  Societo 
Anon.^^no  des  Forges  et  Acieries  du  Nord  et  de  I'Bst. 
the  capital  of  which  is  to  be  increased  from  46,000.000 
to  86,000,000f.  It  will  alisorb  the  holding-s  of  the 
Sooiete  des  Forges  et  Acieries  du  Nord  et  de  la  Lor- 
raine and  of  the  lysines  Metal lurgiques  de  la  Basse- 
Ijoire.  ll  is  stated  tftiat  the  new  com])any  will  con- 
trol an  oi-e  domain  with  e(|ui]uiient  for  an  annual 
production  of  l.OOO.OOO  tons,  and  also  six  large  French 
coal  com])ani<'s  and  impoi-taiit  coal  deposits  in  England 
as  well  a.s  eok<',  cement;  and  building  material  compa- 
nies, rolling  mills,  foundriesi  and  casting  plants.  ■ — 
"Chem.  i\Iet.  Engineering." 
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Compressed  Air  Reservoirs  in  Ore  Mines 


.JOHN  IS.  WATTa,  New  Glasgow. 


Tlic  economy  gained  by  haviug  a  laige  reseivoir  for 
couii)icsso(l  air  is  well  proved  by  tlie  experieuce  of  those 
who  are  using  tliem,  although  these  are  yet  but  few  in 
number.  The  ease  and  cheapness  witli  such  reservoirs 
can  bo  made  in  ore  mines,  will  undoubtedly  read  to  a 
much  wider  use  in  the  future,  and  therefore,  a  few  words 
on  tlic  maui  considerations  tliat  bear  on  their  effective 
design  will  not  be  untimely. 

The  conditions  and  difficulties  that  have  to  be  met, 
vary  so  greatly  in  each  mine,  that  it  will  be  impossible 
to  state  any  empirical  rules  from  which  to  calculate  the 
various  component  parts  of  the  system,  but  a  fairly 
clear  idea  of  what  points  must  be  watched  for,  can  be 
best  given  by  taking  a  hypothetical  case,  embodying  the 
most  difficult  features  that  may  be  expected  to  arise. 

Let  us  assvmie  the  following  data.  The  consumption 
of  air  in  the  mine  is  at  the  rate  of  three  thousand  cubic 
feet  of  free  air  per  minute,  for  a  period  of  eight  hours 
per  day,  and  it  is  desired  to  use  a  small  compressor  run- 
ning twenty-four  hours  a  day  to  handle  this  demand. 

The  mine  is  handled  through  a  slope,  which  is  on  a 
twelve  per  cent  grade,  and  h5s  numerous  old  workings 
whicih  can  be  used  for  an  air  reservoir,  by  erecting  suit- 
able dams  to  block  off  the  desired  capacity. 

The  recjuirements  for  the  reservoir  system  are,  that  we 
have  an  air-tight  chamber  for  the  air  reservoir,  of  a  cubic 
capacity  to  be  determined  later,  and  another  chamber, 
or  reservoir  of  equal  capacity  for  a  water  storage,  at  an 
elevation  above  that  of  the  air  reservoir,  which  will  give 
the  water  a  head  that  will  be  efpud  to  the  desired  max- 
imum air-pressure. 

The  water  resei'voir  may  be  either  on  the  surface,  or 
under-ground,  as  may  best  suit  the  available  location  for 
the  air  reservoir,  the  main  consideration  being  that  tlie 
water  storage  shall  gain  its  capacity  by  large  area,  rather 
than  by  depth.  The  reason  for  this  is  that  a  deep  re- 
servoir would  lose  some  of  its  head  as  the  water-level 
falls,  through  the  water  passing  into  the  air  reservoir. 
The  air  reservoir  should  also  be  preferably  shalloAV  in 
depth  for  the  same  reason. 

The  arrangement  will  be  more  clearly  understood  by 
reference  to  the  accompanying  drawing,  and  the  desir- 
ability of  having  both  i-eservoirs  low  in  height,  will  be 
clearly  seen,  by  observing  that  "H"  being  the  head  of 


V 

1^ 


0  0  0 

H  0  0 

0  0  0 

0  0  0 

Q  V,  0  0  0 

El  0  0 

0  0  0 


water  when  the  air  reservoir  is  full  of  air,  and  "h'  the 
head  when  it  is  emptied  ot  air,  ttie  loss  ju  head  Is  equal 
to  the  sum  of  ttie  vertical  heights  of  both  reservoirs. 

The  maximum  difference  between  the  two  head.s, 
"11'"  and  "h  ",  must  be  less  than  what  will  be  equiva- 
lent to  tlie  difference  between  ttie  maximum  and  mini- 
mum air-pressures,  'lhat  is,  if  we  set  the  unloading 
valve  on  the  air  compressor  to  give  a  maximum  air- 
pressure  in  the  reservoir  of  one-hundred  pounds,  and 
the  minimum  useful  air-pressure  at  the  reservoir  is  .say 
eighty-five  pounds,  we  have  a  latitude  of  fifteen  pounds, 
which  is  equal  to  a  head  of  nearly  thirty-five  feet.  The 
difference  between  "H"  and  '"h'',  must  therefore  be 
less  than  thirty-five  feet. 

The  head  "H",  must  be  that  which  will  produce  the 
maximum  pressure  of  one  hundred  pounds,  with  the 
water  level  at  "a",  and  the  head  "h",  must  be  suffi- 
ciently over  the  minimum  pressure  of  eighty-five  pounds 
to  get  a  delivery  of  water  through  the  water-pipe  con- 
necting the  two  reservoirs  equal  to  the  delivery  of  air 
required  from  the  air  reservoir. 

At  the  same  time,  if  this  pressure  of  eighty-five  pounds 
is  ample  to  operate  the  air  drills,  etc.,  a  reservoir  of  a 
given  capacity  in  cubic  feet,  will  carry  the  load  longer 
with  a  reducing  pressure  than  it  would  with  a  constant 
pressure,  because  of  the  expansion  of  the  air,  conse- 
quent upon  the  falling  pressure,  so  that  this  loss  of 
head  as  the  air  becomes  exliau.sted  from  the  reservoir,  is 
not  an  unmixed  evil,  if  kept  within  the  proper  limits. 

Considering  now  the  capacity  required  in  the  air  re- 
servoir, we  have  to  take  care  of  a  demand  of  three  thou- 
sand cubic  feet  of  free  air  per  minute,  which  is  equal 
to  about  420  cubic  feet  of  compressed-air  per  minute, 
or  a  total  of  420  x  (iO  x  8  =201,600  cubic  feet  per  day. 

As  the  compressor  is  to  run  twenty-four  hours  per 
day,  while  the  consumption  of  this  201,600  cubic  feet 
occurs  in  eight  hours  per  day,  the  reservoir  must  have 
a  capacity  of  201.600  x  2/3  =  134,400  cubic  feet.  This 
should  be  the  minimum  capacitj',  and  it  wo'".id  be  ad- 
visable, if  possible,  to  have  the  reservoir  somewhat  lar- 
ger, to  be  on  the  safe  side,  and  to  allow  for  a  possible 
increase  in  the  consumption  of  air  in  the  future.  A 
large  reservoir  will  also  hold  the  load  during  a  short 
temporary  stoppage  of  the  compressor  for  minor  re- 
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pairs,  iiiul  I'ei'  this  piiriiusc  it  is  iulvisable  to  i)laee  a 
check  valve  in  the  main  line  l)ct\veen  tiie  air  compres- 
sor and  tlie  air  reservoir,  to  liold  the  pressure  in  the  re- 
servoir in  case  of  a  failure  or  stoppage  of  tlie  compres- 
scr. 

Tiic  water  reservoir  must  hold  enough  water  to  fill 
the  air  reservoir,  that  is  it  must  be  of  etiual  capacity, 
or  at  least  e([ual  to  the  reservoir  capacity  actually  used. 
But  for  reasons  of  safety,  it  is  well  not  to  have  it  an}' 
larger  tlian  is  necessary,  as  any  failure  of  the  water  pipe 
or  reservoir,  would  release  this  mass  of  water,  and  per- 
mit it  to  flow  into  the  mine,  hence  Ihe  less  this  amount 
of  water  is,  the  safer  it  will  be. 

The  next  point  to  decide  is  the  size  of  pipe  re(iuired 
to  convey  the  water  between  the  water  reservoir  and  the 
air  reservoir.  This  pipe  must  be  large  enougii  to  deliver 
an  amount  of  water  eciual  to  the  delivery  of  air  expect- 
ed from  the  re.servoir  during  the  peak  load,  or  to  the 
delivery  of  air  from  the  compressor  into  the  reservoir, 
when  there  is  no  air  being  used,  whichever  is  greatest, 
and  will  be  determined  by  the  head  available  to  over- 
come the  friction. 

In  our  example  the  largest  delivery  of  water  will  be 
required  when  the  air  consumption  is  greatest,  that  is 
when  420  cubic  feet  of  compressed  air  per  minute  is 
being  used,  of  which  two-thirds,  or  280  cubic  feet  per 
minute,  will  be  drawn  from  the  reservoir.  We  must  noAV 
study  what  occurs  when  the  demand  begins  to  withdraw 
air  from  the  reservoir. 

At  the  beginning  of  a  shift,  the  air  reservoir  will  be 
filled  with  air  at  say  one  hundred  pounds  pressure, 
and  the  liead  of  water  "H",  wilT  be  230  feet,  or  just 
sufficient  to  balance  the  air  pressure.  As  air  is  -with- 
drawn from  the  reservoir,  tliis  100  pounds  pressure  will 
fall,  as  it  is  obvious  that  until  the  pressure  falls  there 
will  be  practically  no  appreciable  head  on  the  water  to 
overcome  the  friction  of  the  water  in  the  pipe. 

For  reasons  tliat  will  appear  later,  it  is  desirable  to 
keep  this  water  pii)e  as  small  in  diameter  as  possible, 
and  as  the  delivery  is  governed  by  the  head  on  the  water, 
which  is  the  difference  betw^een  the  air  pressure  and  the 
water  pressure  due  to  the  static  head,  "H",  we  must 
decide  on  how  low  we  can  allow  the  air  pressure  to  fall, 
before  we  will  get  the  required  volume  of  water  flow- 
ing through  the  pipe  to  replace  the  air  withdraw-n. 

As  most  air  tools  will  function  satisfactorily  with 
eighty  pounds  pre.ssure,  we  will  take  it  that  eighty-five 
pounds  in  the  reservoir  will  be  satisfactory,  for  the 
minimum  pressure.  If  the  difference  between  "H" 
and  "h",  is  sixteen  feet,  the  static  water  pressure  at  line 
"h".  will  be  ninety-tliree  pounds,  leaving  eialit  pounds 
pressure  per  square  inch  to  overcome  the  friction  of  the 
pipe. 

Taking  the  length  of  the  pipe  as  1800  feet,  and  the 
effective  head  as  eighteen  feet,  (equivalent  to  eight 
pounds  iiressure"!  we  have  the  head  of  water  divided  by 
the  lentrth  of  the  pipe  as  .01,  and  referring  to  a  table  of 
deliveries  of  water  through  pipes,  we  find  that  for  a 
delivery  of  280  enbic  feet  per  minute,  we  need  a  twelve- 
ineh  pipe. 

To  illustrate  the  necessity  when  the  pipe  is  long,  be- 
cause of  this  drop  in  pressure,  to  keep  a  reasonable  sized 
nine,  if  the  difference  in  "p"  pressure  were  nnlv  three 
nonnds,  it  would  he  necessar>'  in  the  above  example  to 
»'He  a  fifteen-inch  nipe. 

Whenever  then  the  pressure  in  the  reservoir  betrins  to 
fall,  water  Avill  commence  to  fjo"-  into  it  s1""1v  at  fjrst 
hut  reaehincr  to  an  equality  with  the  air  flowjng  o"t. 


whenever  the  pressure  falls  to  eight  [)ouiul.s  lower  than 
that  due  to  the  head  of  water,  that  is  to  93  pounds, 
wiien  the  water  level  is  at  line  "a",  and  85  pounds  when 
the  water  rises  to  line  "b". 

So  long  as  the  maximum  consumption  of  air  goes  on, 
tlie  water  will  continue  to  fill  the  air  reservoir,  as  fast 
as  the  air  is  withdrawn,  holding  the  air  pressure  to  the 
minimum  given  above. 

Whenever  the  consumj^tion  of  air  ceases,  or  becomes 
less  than  the  output  from  the  compressor,  the  air  com- 
pressor will  force  air  into  the  reservoir,  until  the  pres- 
sure becomes  sufficiently  higher  than  the  water  pres- 
sure to  force  the  water  back  up  the  water  pipe,  and 
will  continue  to  do  so,  until  the  air  reservoir  is  filled  with 
air  at  the  maximum  pressure,  when  the  unloading  valve 
on  the  compres.sor  will  stop  further  compression.  This 
brings  us  back  to  the  condition  from  which  w'e  started, 
and  completes  a  cycle. 

With  a  long  pipe,  as  in  our  example,  a  certain  amount 
of  excess  pressure  will  be  needed  to  force  the  water  back 
up  the  pipe,  which  should  be  calculated  to  ensure  that  it 
will  not  require  too  great  a  pressure  in  the  compressor. 

The  delivery  of  air  from  the  compressor,  in  our  case, 
will  be  at  the  rate  of  140  cubic  feet  per  minute,  re- 
quiring a  velocity  of  the  water  in  the  twelve-inch  pipe 
of  three  feet  per  second,  and  entailing  a  pressure  of 
about  three  pounds  to  attain  this  velocity.  The  unload- 
ing-valve  on  the  air  compressor  must  be  set  to  operate  at 
105  pounds,  or  such  pressure  as  is  needed  to  give  103 
pounds  at  the  air  reservoir. 

This  high  pressure  will  be  needed  only  when  the  air 
reservoir  is  approaching  the  point  where  it  will  be  filled 
with  air,  and  can  only  occur  for  a  short  period  of  time. 

Some  form  of  automatic  float-actuated  valve  is  ne- 
cessary to  close  off  the  water  pipe  where  it  enters  the 
air  reservoir,  whenever  the  water  reaches  the  Ioav  level, 
"a",  to  prevent  the  possibility  of  air  being  forced  up 
the  water  pipe  and  wasted,  after  the  reservoir  is  com- 
liletely  filled  with  air. 

A  similar  valve  is  also  required  on  the  air-outlet  pipe 
in  the  air  reservoir,  to  prevent  water  entering  the  air 
lines,  when  all  the  air  has  been  exhausted  from  the  re- 
servoir. 

As  mentioned  above  the  Avater  pipe  should  be  kept  as 
small  in  diameter  as  will  admit  of  its  fulfilling  its  pur- 
jiose,  mainly  because  of  the  large  kinetic  energy  in  the 
moving  column  of  water,  which  energy  must  be  absorb- 
ed to  .stop  its  flow,  in  the  event  of  any  sudden  change 
in  the  air  pressure. 

Taking  the  exami)le  already  worked  out,  we  have  a 
twelve-inch  pi])e,  1800  feet  long,  which  will  contain  1414 
cubic  feet  of  Avater,  weighing  90,500  pounds,  travelling 
at  a  normal  speed  of  six  feet  per  second.  The  energy 
in  this  mavSs  of  water  w'ill  be 

90500  X  6" 

    =  50,500  foot  pounds. 

2  g  =  2  X  32.1  fi 

Under  normal  conditions  with  some  air  in  the  reser- 
voir, this  energv  would  be  expended  in  raising  the  nres- 
sure  of  the  air  one  or  two  pounds,  but  this  excess  pres- 
sure woidd  be  held,  bv  the  check-valve  already  mention- 
ed, from  coming  on  the  air  compi-e.ssor. 

If.  however,  through  some  failure  in  the  aii-  lines,  tlie 
a'r  nre.ssure  was  to  fall  abruptly  to  atmo.spherie  pres- 
snre.  we  would  have  the  full  head  "H."  on  the  water, 
whicli  \M  "Id  raise  t^e  velocitv  of  flic  water  to  about 
twenty  feet  per  .seeond,  and  would  increase  the  energy  to 
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90,000  X  20^ 

 =  561,000  foot  pounds. 

2  X  32.16 

This  is  equal  to  the  raising  of  280  tons  a  height  of  one 
foot,  and  is  quite  capable  of  wrecking  the  reservoir,  and 
permitting  the  whole  contents  of  the  water  reservoir  to 
enter  the  mine  workings. 

To  prevent  this,  an  automatic  valve  should  be  fitted, 
preferably  in  the  upper  end  of  the  water  line,  actuated 
by  the  air  pressure,  Avhich  would  protect  the  water  pipe 
in  the  event  of  any  serious  drop  in  the  air  pressure. 


BRITISH  EMPIRE  STEEL  CORPORATION  S 
PRODUCTION. 

The  Sydney  Plant  lias  not  been  making  steel  during 
recent  weeks,  and  one  blast  furnace  has  been  making 
pig-iron,  more  as  an  outlet  for  coke  than  because  the 
pig-iron  was  required.  The  new  Kopper's  ovens  have 
been  in  partial  operation,  making  a  minimum  quantity 
of  coke  and  gas  so  as  to  keep  the  ovens  in  good  condi- 
tion. The  present  cokeoven  installation  of  two  batter- 
ies of  60  ovens  each  is  being  added  to  by  a  third  battery 
of  60  ovens,  making  180  ovens  in  all.  Completion  of 
the  third  battery  is  not  being  rushed. 

The  nail-mill,  rod-mill  and  merchant-mill  have  been 
employed  on  single  shift,  and  repairs  have  been  under 
way  to  the  blooming  mill  and  open-hearth  plant. 

The  Canadian  National  Railways  have  given  the 
Steel  Plant  an  order  for  40.000  tons  of  rails  at  the  price 
of  $55.00  per  ton.  and  it  is  expected  that  a  start  will 
be  made  on  rolling  these  rails  about  the  middle  of  June. 
One  blast-furnace  will  be  put  in  blast  immediately,  and 
the  rail  order  is  expected  to  give  employment  to  the 
plant  until  the  end  of  September. 

The  price  aAvarded  for  the  rails  has  necessitated  a 
reduction  in  the  steelworkers'  wages  of  ten  percent, 
which  is  i)i  addition  to  a  reduction  of  twenty  percent 
made  at  the  beginning  of  the  year.  There  has  been 
some  reported  disposition  among  the  steelworkers  to 
contest  the  latest  reduction,  but  as  the  Government  re- 
fused to  consider  a  higher  price  for  rails,  and  as  the 
Company  is  unable  to  make  ends  meet  at  the  aAvarded 
price  without  a  wage  reduction,  the  choice  is  betw-een 
a  limited  amount  of  employment  during  the  Summer 
or  indefinitely  continued  idleness,  and  it  is  unlikely 
that  any  hitch  will  take  place  over  the  wage  question. 

At  Sydney  Mines  the  steel  plant  is  idle,  and  has  been 
for  some  months.  T'^^nder  prevailing  business  condi- 
tions there  is  no  immediate  possibility  of  resumption  of 
steel  production  at  Sydney  Mines. 

At  New  Glasgow  production  has  been  practically  sus- 
pended for  several  months,  but  an  order  for  rail  acces- 
sories and  fastenings  in  connection  with  the  Sydney 
Plant  rail-order  has  been  given  to  the  New  Glasgow 
and  resumption  of  work  in  some  departments  will  take 
place. 

The  Eastern  Car  Company  is  partially  employed,  hut 
no  equipment  orders  have  as  yet  been  given  by  the 
National  Rys.  and  the  outlook  for  the  remainder  of  the 
year  is  not  good.  The  car-works  has  made  some  mine- 
cars  for  the  collieries  of  the  Corporation,  and  in  future 
will  take  care  of  all  the  rolling-stock  requirements  of 
the  railways  and  mines  of  the  Corporation,  which  will 
be  fairly  heavy  in  the  near  future. 

At  Sydney,  the  Corporation  has  added  a  slag-crush- 
ing plant  for  the  preparation  of  road-metal,  and  has 
completed  an  installation  to  make  silica  brick  and  fire- 


brick in  the  shapes  and  sizes  required  by  the  steel  plant 
and  coke-oven.s,  from  locally-mined  silica  rock.  More 
detailed  reference  to  these  additions  will  be  found  else- 
where in  this  and  the  July  issue. 

Stocks  of  ore  and  limestone  are  very  large,  both  at 
the  mines  and  on  the  stockpiles  at  the  Sydney  Plants, 
and  curtailment  of  raining  operations  in  Newfoundland 
may  be  looked  for  at  an  earlier  date  in  the  Summer 
months  than  usual. 


JiRiTiSH  TliAClUna  lO  h.^itii  i  A.\ADlAN 
MAHKt'I. 

Increased  production  of  British  agricultural  machin- 
ery and  tractors  through  the  cultivation  of  foreign  mar- 
kets is  being  urged  in  England  as  a  means  of  bringing 
l)rices  to  a  level  that  would  permit  succe.ssiul  competi- 
tion with  foreign  made  products,  according  to  informa- 
tion just  received  from  the  Jjondon  trade  representative 
of  the  Guaranty  Trust  Company  of  New  York.  In  this 
connection,  the  report  says,  arrangements  have  already 
been  made  to  produce  one  well  known  British  tractor  on 
a  large  scale  and  market  it  in  Canada  on  a  sy.stematic 
plan.  Canada  is  the  world  s  largest  market  for  tractors 
and  up  to  the  present  it  has  been  practically  controlled 
by  the  United  States,  and  the  selling  scheme  of  this  Brit- 
ish tractor  will  be  planned  especially  to  meet  American 
competition.  A  branch  factory  will  be  established  in 
Montreal  with  an  adequate  stock  of  spare  and  repair 
parts  and  special  arrangements  will  be  made  for  .service, 
a  factor  which  has  been  more  or  less  neglected  by  British 
firms  in  the  Canadian  market. 

In  harA'esting  machines,  the  British  are  experiencing 
strong  competition  from  Germany.  British  manufac- 
turers hope  to  reduce  their  prices  in  1922,  but  are  unable 
to  do  so  earlier  owing  to  the  heavy  stocks  of  high  priced 
goods  on  hand.  There  is  a  good  demand  from  Man- 
churia for  bean  harvesters  and  threshers  of  about  four 
to  eight  horse-power,  suitable  for  soya  bean^.  There  is 
also  sti'ong  German  competition  in  dairy  appliances. 
Makers  of  sugar  machinery  are.  however,  receiving  good 
orders  from  Java  and  Cuba. 

The  automible  market  is  quiet  and  prices  are  still  fall- 
ing, though  there  is  a  distinct  improvement  in  the  de- 
mand for  commercial  cars. 

Guaranty  Trust  Co..  New  York. 


An  example  of  the  adaptation  to  circumstances  made 
possible  by  the  consolidation  of  the  coal  companies 
in  Nova  Scotia  is  the  recent  shipping  of  two  cargoes  of 
coal  from  Pictou  Harbour,  N.S.  to  St.  Lawrence  points. 
The  coal  was  from  the  Acadia  Coal  Company's  mines 

at  Stellarton.  and  was  shipped  in  the  '"Watuka"  and 
"Volunda"'  two  steel-freighters  of  about  2.700  tons 
dw.  both  built  by  the  Nova  Scotia  Steel  Company  at 
New  Glasgow.  It  is  many  years  since  the  Pictou  load- 
ing pier  was  used  for  shiriment  of  coal.  The  British 
Empire  STeel  Corporation  possesses  coal-loading  plants 
at  Sydney,  North  Sydney  and  Louisburg  in  Cape  Bre- 
ton Island,  and  at  Pictou.  Parrsboro"  and  Halifax  on 
the  ^lainland,  and  it  can  send  coal  from  mines  in  Cape 

Breton,  the  Pictou  County  field,  oi-  Spriiighill  Mines, 
as  occasion  may  require,  for  loading  at  the  .several  ports 
to  minimise  the  length  of  the  rail-hauls  and  to  suit  the 
convenience  of  the  available  steamers  in  regard  to  times 
of  arrival  and  point  of  destination.  A  central  despatch- 
ing office  for  the  freighting  fleet  will  control  all  ship 
movements.  "Wireless  telegraphy  is  proving  to  be  an 
indispensable  aid  to  work  of  this  kind. 
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The  Work  of  the  Honorary  Advisory  Council  for  Industrial 

and  Scientific  Research 


"When  the  Rcseareh  Council  Bill,  now  enacted,  was 
before  the  Houses  of  Parliament,  a  statement  of  the 
work  done  and  planned  by  the  Advisory  Council 
was  given  to  each  member  of  parliament.  By  the 
courtesy  of  a  member  of  the  Council  the  "Journal" 
has  received  a  copy  of  the  statement,  AVhic^  is  here- 
witih  reprinted  insofar  as  it  pertain.s  to  matters  of 
interest  to  the  mining  industry.  In  addition  to  these 
matters,  the  Council  is  investigating  the  prevention 
of  rust  in  wheat,  the  most  .suitable  method  of  refor- 
estation in  Canada,  the  prevention  of  the  destruction 
of  concrete  by  alkaline  waters  peculiar  to  the  West, 
tjie  breeding  of  foxes,  utilization  of  fisfh-waste,  the 
separation  and  liquefaction  of  helium,  and  a  number 
of  other  matters,  such  as  fog  signalling,  materials  for 
insulation  of  high-voltage  electric  currents,  sulphite- 
liquor  waste,  vanadium  ores,  vitamines,  bacterial  con- 
tent of  cream  and  butter,  and  more  efficient  methods 
for  heating  hou.ses. 

The  Constitution  of  the  Research  Council, 

The  Re.'^eareh  Couneil  consists  of  eleven  gentlemen 
chosen  from  t/ie  Universities,  the  Engineering  Profes- 
sion and  the  Industries  of  the  Dominion,  who  have 
been  appoint^ed  to  advise  the  Govei'nment  with  refer- 
ence to  the  best  means  of  applying  the  great  dis- 
coveries and  advanced  method.s  of  modern  science  to 
the  further  utilization  of  the  natural  resources  of  the 
Dominion  of  Canada,  to  t/ie  development  of  new 
industries  in  the  Dominion  and  to  the  extension  of 
those  which   already  exist. 

With  the  intense  competition  which  exists  in  the 
industrial  world  at  the  present  time  and  which  prom- 
ises to  become  even  keener  in  future  years,  those  na- 
tions Av;iich  have  the  resources  of  science  at  their 
command  will  have,  of  course,  an  enormous  advantage 
over  those  which  have  not. 

This  fact  has  already  been  so  clearly  realized  by 
Great  Britain,  France,  the  United  States  of  America, 
Japan,  the  Commonwealth  of  Australia  and  the  Do- 
minion of  South  Africa,  that  each  of  t^iese  has  estab- 
lished a  Research  Council  similar  to  that  now  in 
existence  in  Canada  for  the  purpose  of  applying  the 
methods  of  Science  to  their  indu.stries. 

In  order  that  its  work  may  be  made  efficient  over 
as  wide  a  field  as  possible,  the  Research  Council  has 
secured  t'pe  active  co-operation  of  no  le&s  than  109 
of  the  leaders  of  science  and  industry  in  Canada  who 
are  organized  into  Associate  Committees. 

All  these  gentlemen,  with  the  single  exception  of 
t^he  Administrative  Chairman  of  the  Research  Council, 
pive  their  .vervico^  to  tlif  r;nv(>rnment  without  payment. 
The  Manner  in  Which  the  Research  Council  Carries 
Out  Its  Work. 

The  couneil  hii.s  been  in  existence  a  little  over  four 
years.  The  first  year  and  a  half  of  this  period  was 
devoted  to  the  development  of  its  organization,  and 
to  a  tihorough  study  of  the  whole  field  of  Canadian 
resoiirces  and  industries. 

This  study  showed  that  cei-taiii  great  problems  now 
face  the  Dominion  which  mu.st  be  solved  if  the  conn 
try's  industrial  development  is  to  be  furthered  or 
f^'en  maintained. 

The  council  then  pnu-eeded  to  make  a  detail  exam- 
ination of  each  of  these  problems,  calling  in  for  pur- 
poses of   consultation   the   most   expert   advice  that 


could  be  secured.  When  it  was  convinced  that  a 
problem  was  one  which  might  be  solved,  it  selected  a 
group  of  experts,  or  sometimes  a  single  individual 
and  appointed  them  to  carry  out  the  work,  arranging 
at  the  same  time  for  the  provision  of  the  funds 
necessary  for  this  purpose.  In  t|iis  way  the  various 
investigations  were  carried  out  by  the  men  most  com- 
petent to  undertake  them  and  under  conditions  most 
favorable  for  success. 

Fuel  Investigations. 

The  fuel  problem  is  one  of  the  most  important 
which  Canada  has  to  face. 

Enormous  sums  of  money  are  paid  to  the  United 
States  every  year  for  coal. 

All  the  coal  used  in  Central  Canada  comes  from  the 
Unitied  States,  and  should  this  supply — for  any  reason 
— ^^be  cut  off  even  for  a  single  winter,  it  is  well  to 
contemplate  w^at  would  happen  to  the  people  and 
industries  of  this  part  of  the  Dominion. 

The  first  investigations,  therefore,  undertaken  by 
the  Resarch  Council  dealt  with  the  provision  of  a 
supply  of  fuel  from  Canadian  resources  to  replace 
that  imported  from  the  United  States.  Tht  two  fol- 
lowing investigations  were  arranged  to  this  end. 
The  Utilization  of  the  Peat  Deposits  in  Canada. 

The  Department  of  Mines  reports  that  there  are 
at  least  37,000  square  miles  in  Canada  covered  by  peat 
bogs.  These  bogs  are  from  5  to  10  feet  deep.  Many 
of  them  lie  in  Central  Canada  where  there  is  no  coal. 
About  1-8  tons  of  air  dried  peat  are  equal  to  one 
ton  of  coal  for  heating  purposes.  One  square  mile 
of  peat  bog  contains  an  amount  of  peat  equal  to 
430,000  tons  of  coal.  Attempts  have  been  made  at 
intervals  for  the  past  sixty  years  or  more  to  utilize 
this  Canadian  peat,  but  without  success.  The  best 
results  were  obtained  by  the  Federal  Department  of 
Mines  in  their  operations  a  few  years  ago  on  the  great 
peat  bog  at  Alfred  on  the  line  of  the  Canadian  Pacific 
Railway  between  Ottawa  and  Montreal. 

The  Research  Couneil  after  a  careful  study  of  the 
situation  decided  that  it  should  be  possible  to  cut 
down  the  cost  of  producing  air  dried  peat,  and  thus 
put  this  material  on  the  market  at  a  price  which  would 
make  it  readily  saleable.  They  therefore  arranged 
with  the  Dominion  Government  and  the  Provincial 
Government  of  Ontario  for  the  appointment  jointly 
of  a  Peat  Commission,  and  for  the  provision  of  grants 
for  the  carrying  out  of  the  work  of  the  Commission 
in  question. 

The  Peat  Commission  decided  to  undertake  work 
at  the  Alfred  bog,  and  have  carried  on  operations 
there  for  two  summers.  They  have  used  a  machine 
similar  to  that  formerly  supplied  by  the  Department 
of  Mines,  and  have  designed  a  new  machine  of  greater 
efficiency. 

They  have  succeeded  in  greatl}'  reducing  the  price 
of  manufacture. 

I.,a,st  summer,  they  made  5,900  tons  of  excellent  air 
liried  peat  at  tliis  hog.  This  was  .sold  under  commer- 
cial conditions  in  the  city  of  Ottawa,  and  in  some 
25  .smaller  cities  and  towns  of  Cantral  Canada.  It 
was  found  to  meet  with  a  ready  market  everywhere 
in  competition  with  coal,  and  ten  times  as  miich 
could  have  been  sold  had  it  been  po«dble  to  produce 
it.     Offers  were  received  from  individual  companies 
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to  take  the  vv^iolc  output,  of  the  hof?.  The  peat  was 
sold  at  varying?  prices,  which,  however,  in  every  case 
left  a  good  margin  of  profit. 

Tjie  Peat  C'ommissioii  believe  that  a  slill  further 
reduction  in  the  cost  of  production  may  be  made 
by  further  improvements  in  the  machines  now  in  vise, 
and  in  order  to  bring  their  work  to  a  final  conclusion 
with  a  view  to  the  delivery  of  peat  at  the  lowct^t. 
possible  cost  to  the  community  they  have  asked  the 
respo(jtive  Oovernments  for  a  continuation  of  their 
arrant  for  another  Kea>?on. 

If  tjhis  is  done  there  is  every  reason  to  believe  that 
a  great  new  and  profitable  industry  will  in  the  im- 
mediate future  develop  in  Canada  as  the  result  of  the 
work  of  this  commission. 

The  Briquetting  of  the  Lov/  Grade  Lignites  of  South 
Eastern  Saskatchewan. 

The  only  fuel  which  occurs  in  Eastern  Saskatchewan 
and  Manitoba  is  the  low  grade  lignite  w*hieh  falls  to 
pieces  when  mined  and  ihas,  therefore  a  very  restricted 
use.    This  fuel,  however,  occurs  in  enormous  amount. 

The  Research  Council  took  up  the  question  of  the 
manufacture  of  a  high  grade  fuel  comparable  to 
anthracite  from  the  abundant  supplies  of  this  low- 
grade  material.  The  deposits  were  visited  and  a 
complete  study  of  the  whole  subject  was  made  with 
the  help  of  Geologists  and  Engineers  from  the  De- 
partment of  Mines,  the  Commission  of  Conservation, 
as  well  as  with  the  help  of  other  expei-ts  who  were 
called  in  for  con.sultation.  This  study  embraced  an 
examination  of  the  character  and  extent  of  the  lignite 
deposits,  the  po&sibilities  of  carbonizing  this  fuel  and 
the  best  method  of  briquetting,  the  question  of  suitable 
bindei-s  for  the  briquettes  and  all  other  details  of 
manufacture.  Extended  experiments  were  then  made 
on  carload  lots  of  the  lignite,  which  resulted  in  tihe 
production  of  excellent  high  grade  fuel  in  the  shape 
of  .small  briquettes  which  are  clean,  easily  handled  and 
convenient  to  burn.  An  extended  test  just  completed 
of  this  briquetted  fuel  in  comparison  with  the  Penn- 
sylvania anthracite  imported  into  Canada,  shows  that 
the  briquetted  fuel  has  a  heating  power  practically 
identical  with  that  of  anthracite  coal. 

Consignments  of  this  fuel  have  already  been  sup- 
plied to  the  Prime  Minister  of  Canada  and  the  Pre- 
miers of  the  Provinces  of  Manitoba  and  Saskatchewan. 

The  Research  Council,  in  order  to  carry  out  this 
research,  arranged  with  the  Federal  Government  and 
with  the  Provincial  Governments  of  Manitoba  and 
Saskatchewan,  for  the  joint  establishment  of  a  Fuel 
Research  Board,  under  the  Chaii-manship  of  a  member 
of  the  Research  Council,  and  for  the  provision  of 
adequate  grants  to  enable  the  Board  to  build  a  com- 
mercial plant  at  Bienfait  (near  Estevan)  Saskat- 
chewan, capable  of  turning  out  100  tons  of  briquetted 
fuel  per  diem,  the  raw  material  being  mined  in  the 
immediate  vicinity.  This  plant  ia  now  nearly  finished, 
and  will  be  manufacturing  this  new  briquetted  fuel 
next  June.  The  whole  plant  would  have  been  in 
operation  last  August  as  originally  scheduled,  had  it 
not  been  impossible  —  owing  to  tihe  conditions  in  Can- 
ada during  the  past  year  —  to  obtain  delivery  of  the 
nece^?sary  machinery  for  tjie  pUmt. 

There  is  every  reason  to  believe  that  this  fuel  can 
he  placed  on  t:he  market  at  a  price  considerably  lower 
than  i.s  now  paid  in  Manitoba  and  Saskatchewan  for 
anthracite  imported  f r(  jn  the  Uiiited  States,  and  that 
another  large  and  profitable  industry  will  be  started 


in  Canada  which  will  at  the  same  time  supply  t/ie 
people  of  this  portion  of  the  Dominion  with  a  fuel 
made  in  Can^ada,  thus  doing  away  with  the  necessity 
of  sending  millions  of  dollars  to  the  United  States 
('a(;h  year  for  the  purcha.se  of  foal  in  that  country. 
The  Use  of  Canadian  Iron  Ores  in  the  Place  of  Iron 
Ore  Imported  from  the  United  States. 

Realizing  that  Canada  is  paying  annually  millions 
dollars  for  .steel  products  purchased  in  the  United 
States,  and  that  steel  plants  in  the  interior  of  Canada 
have  been  dependent  on  the  United  Stat.es  for  their 
!-upplies  of  iron  ore«,  the  Research  Council  has,  through 
committees,  been  making  a  thorough  investigation  of 
the  iron  ore  resources  of  the  country.  These  re- 
searches ihave  been  conducted  along  two  lines  (one) 
to  determine  if  our  low  grade  ores  could  be  treated 
by  beneficiation  so  that  they  can  be  used  commercially 
in  blast  furnace  practice,  and  thus  relieve  our  furnace 
operators  of  importing,  their  ore*?  from  the  United 
States,  (two)  investigation  of  electric  smelting  methods 
of  our  low  grade  ores. 

The  committees  have  accomplished  much,  and  as 
a  result  of  their  investigations  have  made  a  prelim- 
inary report  to  the  Research  Council.  They  are  con- 
vinced that  Canada  possesses  large  bodies  of  iron  ore 
which  however  requires  treatment  or  beneficiation  to 
put  it  in  shape  for  commercial  reduction  to  pig  iron, 
and  also  that  the  time  has  arrived  for  thic  work  to 
be  undertaken.  The  decreasing  iron  value  or  content 
of  the  Minnesota  ores,  proportionately  increases  the 
value  of  Canadian  ore,  and  promises  to  create  another 
Canadian  industry  in  which  our  transportation  systems 
will  take  part. 

It  is  hoped  during  the  present  year  to  arrange  for 
a  commercial  test  under  actual  bla.st  furnace  operation 
of  a  sufficient  quantity  of  Canadian  low  grade  ores, 
10,000  to  1.5,000  tons,  to  determine  the  value  and 
usability  of  our  enormous  ore  deposits. 

Training  Research  Workers. 

By  the  foundation  of  Bui*saries,  Fellowships  and 
Studentslhips,  tenable  in  Canadian  Universities,  pro- 
vision is  made  each  year  for  the  training  of  a  certain 
number  of  young  graduates  who  have  shown  ability 
and  promise  in  the  methods  of  scientific  investigation, 
thiis  providing  workers  for  the  prosecution  of  research 
in  the  Dominion. 

Education  of  the  Public  in  the  Necessity  of  Research 
for  the  Advancement  of  Canadian  Industries. 

Several  membei-s  of  the  Research  Council  have  at 
various  times  since  its  establishment  visited  the  im- 
portant centres  of  industry'  in  all  parts  of  the  Do 
minion  and  addressed  Boards  of  Trade.  Canadian 
Clubs  and  other  important  and  influential  bodies,  on 
the  value,  and  importance  of  Scientific  Research  and 
the  plans  of  the  Government  of  Canada  to  meet  their 
needs. 

The  Need  for  a  National  Research  Institute  in  Canada. 

While  many  researches  must  necessarily  be  carried 
out  in  the  field  or  be  located  at  certain  special  centres, 
and  while  others  can  with  advantage  be  carried  on  at 
Canadian  Universities,  there  is  a  great  body  of  research 
work  which  now  needs  to  be  carried  out  in  connection 
with  the  various  industries  of  the  Dominion  which 
is  too  varied,  too  elaborate  and  too  technical  to  be 
well  done  in  our  Universities  which  are  primarily 
teaching  institutions. 

The  Research  Council  believes  that  the  time  is  now 
ripe  for  the  erection  of  a  National  Research  Institute 
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under  the  management  of  the  Research  Council  in 
whieh  the  necessary  laboratories  and  appliances  for 
scientific  and  industrial  research — with  an  efficient 
staff  of  workers  —  will  be  provided.  Such  an  Institute 
would  be  equipped  and  ready  to  undertake  the  study 
and  solution  of  the  great  number  of  special  problems 
and  difficulties  wjiich  present  thenLselves  in  all  ad- 
vancing? industries,  and  the  solution  of  which  is  neces- 
Karj'  to  the  hijjhest  industrial  success.  The  Research 
Institute  would  render  to  Canada  and  Canadian  In- 
dustry the  services  which  are  now  being  given  to  the 
Industries  of  the  United  States  by  the  National  Bureau 
of  Standards  at  "Wa.s^ington  and  the  Mellon  Institute 
at  Pittsburg,  althougli  these  are  planned  on  a  much 
larger  scale  to  meet  the  need  of  a  much  larger  popula- 
tion. 

The  Bureau  of  Standards  which  is  maintained  by 
the  Federal  Government  at  Washington,  employs  about 
three  hundred  scientific  workers  and  handles  tlie  great- 
est diversity  of  problems.  It  tests  papers,  textiles, 
structural  and  other  steels,  building  and  roofing  ma- 
terials, cements,  paints,  inks,  chronometers,  thermome- 
ters, barometers,  electrical  apparatus  of  aU  sorts,  radio- 
active preparations,  and  in  fact  anything  and  every- 
thing to  which  a  mechanical,  physical  or  chemical  test 
can  be  applied.  It  tests  the  supplies  purchased  by 
the  various  departments  of  the  United  States  Gov- 
ernment. It  has  eliminated  all  fraud  in  this  con- 
nection and  has  saved  the  country  many  millions  of 
dollaiN.  It  is  studying  the  telephone  service,  street 
railways,  gas,  electric  light  and  power,  etc.  It  fur- 
nishes manufaeturei's'  chemists  with  standard  samples 
of  chemicals  with  whicjh  to  compare  their  own  product. 
It  is  investigating  the  magnetic  properties  of  iron 
and  steel.  It  is  studying  the  properties  of  materials 
at  low  temperatures.  It  is  engaged  on  the  problem 
of  .standardizing  radium.  It  is  carrying  on  researche^ 
in  connection  with  wireless  telegraphy.  It  is  conduct- 
ing experiments  on  rubber  in  order  to  determine,  if 
po'ssible,  the  relation  of  its  commercial  properties  to 
its  chemical  constitiition.  It  is  laying  the  founda- 
tions of  an  American  ceramic  ind\istry  by  its  stiidy 
of  native  clays. 


DESTRUCTION  OF  GERMAN  GUNS  BY  OXY- 
HYDROGEN  FLAME. 

A  periodical  advertising  bulletin,  which  the  Draeger 
Compan.v  of  Lubeck  inserts  in  German  technical  pub- 
lications, contains  some  interesting  photographs  show- 
ing the  cutTing-up  and  destruction  of  large-sized  guns 
by  the  use  of  the  oxy-hydrogen  flame.  One  view,  taken 
at  Stettin,  shows  a  very  through  destruction  of  gun- 
zarrels,  limbers  and  various  artillerv  artillerv  mount- 
ings. Another  photograph  shows  one  of  a  number  of 
15,  24,  28  and  30  cm.  guns  being  destroyed  in  the  razed 
forts  of  Kiel,  and  it  is  stated  that  furtlier  eastwards  42 
em.  guns  in  coast  defences  have  been  so  rendered  use- 
less. One  photograph  shows  a  large  howit?;er  with  its 
barrel  split  from  end  to  end  by  the  flame. 

The  Draeger  T'ompany.  which  made  most  of  the  gas- 
masks, oxycren  Jireathinir-aiiparatrs.  and  anpliances 
used  for  self-rescue  in  submarines,  and  for  high  flying 
in  Zeppelins  and  airplaiies,  during  the  war,  has  sliown 
itself  very  adaptable  to  peace  re<|uii-einents.  The  use 
of  photographs  such  as  mentioned  for  purposes  of  ad- 
vertising is  an  indication  of  the  difficidt.v  felt  bv  other 
nations  in  comprehendinjr  the  German  psychology, 
either  in  victory  or  in  defeat. 


COPPER  IN  STEEL  AND  THE  CORROSION  OF 
CARS. 

There  has  been  controver.s.y  as  to  whether  the  pres- 
ence of  copper  in  small  quantities  in  steel  plates  is  a 
preventive  of  corrosion.  To  determine  whetlier  results 
would  be  obtained  in  the  bodies  of  steel  railroad  cars 
and  their  life  prolonged  a  railroad  ordered  100  hoppers 
and  100  gondola  cars  using  both  copper  bearing  and 
plain  steel  plates  in  the  same  car  body. 

To  make  this  test  truly  comparative,  tliese  ears  were 
built  so  that  the  body  of  each  car  was  made  up  of  half 
copper  bearing  steel  and  half  plain  steel. 

These  cars  went  into  .service  in  1914.  The  first  cars 
inspected  after  two  years'  service  showed  that  the  paint 
on  the  outside  of  cars  adhered  much  better  on  the  cop- 
per bearing  steel  than  on  the  plain  steel.  This  fact 
has  been  borne  out  by  all  subsequent  inspections,  and 
at  the  end  of  six  years  is  vei\y  noticeable,  as  will  be  seen 
by  comparison  of  the  illustrations  showing  the  plain 
steel  and  the  copper  bearing  steel  plates  in  the  same 
car.  As  a  result  of  the  absence  of  the  protective  coat- 
ing, the  plain  steel  shows  considerably  more  and  deeper 
letting  on  the  outside  of  the  ears. 


Showing    comparative    corrosion    of    plain    steel  and 
copper  steel   in  the  same  car-body. 

On  the  inside  of  the  car,  the  copper  bearing  steel  Avas 
freer  from  adhering  ovide  or  rust  and  less  deeply  pitted 
than  the  plain  steel.  The  accumulation  of  rust  under 
the  rivet  heads  showed  that  the  loss  in  thickness  was 
considerably  greater  on  the  plain  steel  than  on  the 
copper  bearing  steel. 

On  the  outside  of  a  car  where  the  paint  had  come  off 
recently,  a  pronounced  difference  was  noted  in  the  color 
of  the  exposed  surface.  The  plain  steel  was  rough  to 
the  hand,  yellowish  brown  in  color,  while  the  copper 
l)earing  steel  was  much  smoother  and  of  a  dark  reddish- 
brown  color. 

The  destruction  of  the  bod.v  of  a  steel  car  is  due  to 
several  cau.ses,  among  which  are  mechanical  abrasion 
or  erosion  and  corrosion. 

The  character  of  the  loads  carried  governs  the  de- 
struction b.v  mechanical  abrasion,  as  there  will  not  be 
as  much  abrasion  with  materials  like  ore,  earth  or 
cinders  as  with  hard,  heavy  materials  such  as  pig  iron, 
steel  bloom.s  or  billets.  Mechanical  abrasion  also  has 
an  effect  on  the  corrosion,  tending  to  increase  the  cor- 
rosion b.v  wearing  away  the  corroded  surface  and  ex- 
posing a  fresh  metallic  surface,  which  rusts  moi-e  rapid- 
l.v  than  a  surface  protected  b.v  dirt  and  a  film  of  oxide 
or  rust.  This  explains  wh.v  it  was  noted  in  the  first 
inspection.s  that  the  gondola  ears  were  showing  greater 
effect  from  erosion  and  corrosion  than  the  hopper  cars. 
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Coal  Problem 


(A  Further  Study).* 

P,v  V.  W.  GRAY. 


At  the  Annual  Meeting  a  year  ago,  the  writer  read  a 
paper  on  "Canada's  Coal  Supply,"  and  at  the  Winni- 
peg meeting  in  October  followed  up  this  paper  by 
adducing  the  later  statistics  of  production  and  supply 
then  available,  and  emphasising  the  quite  obvious  im- 
portance of  the  Western  coalfield  to  CJanada,  arising 
from  the  concentration  of  99-3  per  cent  of  our  coal 
reserves  west  of  the  Souris  lignite  beds. 

In  the  events  of  the  year  that  has  intervened  there 
has  been  much  to  encourage  those  who  urge  that  the 
problem  of  ('anada's  coal  supply  should  be  viewed 
first  from  the  standpoint  of  national  irulependence  and 
defence,  and  that  apparent  commercial  standards 
should  be  relegated  to  their  proper  position  of  lesser 
importance.  The  word  "apparent"  is  designedly 
chosen.  The  cost  of  coal  to  Canada  has  for  some  time 
'Hen  largely  determined  by  the  purchasing  power  of 
our  paper  dollar,  and  this  is,  in  its  turn,  large- 
ly set  by  the  ratio  between  the  coal  we  pro- 
duce and  the  coal  we  import,  so  that,  paradoxical  as 
it  may  seem,  apparent  cheapness  from  the  individual 
viewpoint  may  be  the  rankest  prodigality  from  a  na- 
tional viewpoint. 

The  domestic  production  of  coal  during  1920  was 
the  largest  in  our  histoiw  and  this  is  a  matter  for  un- 
reserved congratulation.  As  compared  with  1919,  we 
found  21/2  niillion  tons  of  coal,  the  equivalent  of  a 
$25,000,000  gold  shipment  to  New  York  in  support  of 
national  solvency. 

Nevertheless  the  1920  production  was  5  million  tons 
below  the  production  capacity  of  the  existing  coal 
mines,  a  quantity  that  applied  to  domestic  require- 
ments would  have  been  equivalent  to  a  further  gold 
shipment  to  New  York  of  not  less  than  $50,000,000, 
ignoring  the  stimulus  to  our  internal  economy  that 
would  have  proceeded  from  the  mining  of  this  coal  at 
home. 

The  output  capacity  of  existing  collieries  is,  how- 
ever, by  no  means  the  capacity  of  domestic  coalfields 
situated  within  proved  economically-possible  transport- 
ation distances  of  home  markets. 

The  maximiim  possible  production  of  the  existing 
coal  mines  of  Nova-  Scotia  and  New  Brunswick  has, 
for  the  purposes  of  the  foregoing  calculations,  been 
placed  at  8  million  tons  per  annum,  but  there  is  no  in- 
superable difficulty  in  raising  this  production— given 
time  and  expenditure  —  to  10  million  tons.  Such  a 
production  would  make  the  Maritime  Provinces  and 
Newfoundland,  Quebec  as  a  whole,  and  a  considerable 
area  of  Ontario  completely  independent  of  extra- 
national sources  of  supply.  In  making  this  statement, 
it  is  of  course  contended  that  anthracite  is  not  a  neces- 
sary import  in  any  Canadian  territory  within  economic- 
ally-possible transportation  distance  of  domestic 
bituminous-coal  mines. 

The  production  of  the  W^estern  coalfield  is  anything 
that  Canadian  opinion  and  support  likes  to  make  it. 
There  is  no  limit  fixed  by  the  availability  of  coal, 
either  in  regard  to  quality  or  quantity. 
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The  gap — the  apparently  unfillable  gap,  under  ex- 
isting conditions  of  transport  facilities — is  Ontario. 
Even  Ontario  could  be  made  accessible  to  Nova  Scotia 
coal  by  a  deep  water-way  from  the  sea  to  the  Great 
Lakes,  and  in  all  probability  will  so  be  made  accessi- 
ble by  a  succeeding  generation. 

For  the  present,  therefore,  Ontario  must  look  to  the 
United  States  for  coal,  and,  in  recent  years,  Ontario 
could  not  look  elsewhere  for  coal  seeing  that  even  in 
those  (Canadian  provinces  plentifully  supplied  with 
coal,  or  situated  within  reach  of  the  coalfields,  the  con- 
sumption exceeded  the  domestic  production. 

It  is  a  proper  thing  that  Ontario  should  import  coal, 
because  it  is  a  necessary  thing,  but  is  is  submitted  that 
it  is  an  improper  thing  from  a  national  standpoint  that 
the  other  provinces  should  import  coal  from  extra- 
national sources,  because  it  is  unnecessary. 

Two  recent  newspaper  despatches  may  be  quoted  as 
instancing  typical  viewpoints  that  are  based  on  frror 
and  are  subversive  of  national  interests. 

One  despatch  from  Ottawa,  dated  18th  January, 
states  "That  the  danger  of  a  coal  famine  in  Canada 
this  winter,  has  been  entirely  removed,  unless  some- 
thing shoiild  happen  to  interrupt  importations  of  hard 
and  soft  coal  from  across  the  United  States  border,  is 
the  view  expressed  today  by  the  Dominion  author- 
ities." 

A  second  despatch,  from  Washington,  quotes  a  U.  S. 
Senator,  speaking  in  a  debate  on  a  bill  that  proposes 
the  raising  of  a  higher  tariff  wall  against  Canadian 
goods  in  the  United  States,  a^s  remarking:  "Canada, 
as  she  has  always  done,  will  continue  to  buy  where 
she  can  buy  cheapest,  and  if  she  can  buy  cheapest  in 
the  United  States,  she  will  continue  to  buy  from  us." 

The  impression  given  by  the  Ottawa  despatch  is  that 
it  reflects  a  resignation  in  official  circles  to  continued 
dependence  upon  the  United  States  for  coal,  and  this 
can  only  be  based  upon  an  unfortunate  disbelief  in  the 
possibility  of  independence. 

The  .iibe  of  the  U.  S.  Senator  galls  deep  because  ii  is 
true.  That  cheapness  does  not  altogether  consist  in  a 
relatively  smaller  outlay  of  money  is  not  any  less  true. 

These  instances  are  quoted  because  they  reflect  a 
widespread  opinion,  that  it  is  the  duty  of  the  Institute 
to  inform  and  correct. 

The  foregoing  review  about  sums  up  the  existing 
.situation,  which  the  writer  submits  is  unsatisfactory 
in  the  following  particulars: 

a.  Coal  output  in  Canada  is  disproportionately  small 
in  regard  to  the  extent  of  the  domestic  coal  reserves. 

b.  The  domestic  output  has  not  kept  pace  with  the 
population  of  the  country,  and  the  growing  consump- 
tion ©f  coal  per  capita. 

c.  That  while  some  dependency  on  the  United  States 
for  coal  is  inescapable,  there  is  no  good  reason  for  the 
annually  increasing  dependency  of  recent  years. 

d.  That  there  does  not  yet  exist  a  unified  public 
opinion  in  Canada  that  will  demand  the  use  of  domestic 
mined  coal  to  the  maximum  point  of  substitution  for 
imported  coal. 

Before  considering  possible  remedies,  the  following 
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facts  i-egarding  the  relative  coal  resources  of  Canada 
are  submitted,  not  as  anything  novel,  but  as  bearing  on 
the  question  at  issue. 

The  coal  beds  of  Canada,  with  a  content  estimated 
at  iV-i  thousand  billion  tons,  are  about  equal  to  tliose 
uf  the  whole  of  Asia. 

Caiuida  has  17  percent  of  the  world's  coal  i-eserves, 
and  71  per  cent  of  the  reserves  of  the  British  Empire. 

Witli  a  consumption  per  capita  that  will  ultimately 
exceed  that  of  less  northerly  countries,  Canada  has  a 
|)roducti()n  (d'  2  tons  per  capita,  Britain  and  the  United 
States  base  a  production  of  6  tons  per  capita. 

The  coal  consunrption  of  Canada  has  always  been 
restricted  by  insufficient  supply,  nor  have  the  com- 
bined domestic  production  and  imports  in  i-eeent  years 
met  the  requirements  of  the  country.  Manufacturing 
h.i>s  been  restricted,  selling  prices  have  been  unneces- 
sarily high,  and  the  country  has  never  been  on  "easy- 
street"  ill  regard  to  coal  supply.  With  present  popul- 
ation, and  potential  manufacturing  ability,  Canada  re- 
quires not  less  than  40  million  tons  annually.  The 
historical  ma.xinium  production  of  16  million  tons  in 
1920  is  entirely  inadequate.  "With  a  population  of  10 
iiullions,  Canada  should  use  50  million  tons  of  coal 
arinually,  if  she  is  to  achieve  maximum  manufacturing 
ability,  freedom  of  political  action,  and  domestic  com- 
fort. * 

In  regard  to  the  attitude  of  the  United  States  to- 
wards our  coal  supply,  it  may  be  suggested  that  be- 
cau.se  of  the  exaggerated  dependence  of  recent  years 
that  Canada  has  suffered  through  neglect  to  develop 
her  own  coal  beds,  we*  attach  too  gx'eat  importance  to 
what  is,  after  all,(  a  matter  of  quite  insignificant  value 
to  the  United  States.  That  country  has  an  annual  coal 
|)n)duction  which  exceeds  600  million  tons  without 
liaving  attained  anything  like  the  maximum  possibility 
of  production.  The  tonnage  that  the  United  States  ex- 
ports to  Canada  bulks  small  in  that  country's  business, 
i)ut  to  Canada  it  is  a  matter  of  economic  life  or  death, 
and  has  probably  the  most  important  bearing  on  our 
coiitinuetl  political  independence,  being  indeed  our 
most  pressing  internal  problem.  We  need  not  fear  any 
criticism  from  informed  opinion  in  the  United  States  if 
this  country  develops  its  coal  producing  capacity  to 
the  iitniost,  but  we  do  risk  .some  justifiable  and  pitying 
criticism  from  the  iiifonned  and  well-disposed  among 
our  neigldiors,  and  something  worse  from  the  ill-in- 
formed and  Intstile  minority  that  is  clamorous  in  in- 
verse ratio  to  its  numbers,  if  we  continue  to  drop  be- 
hind in  the  great  international  game  of  industrial 
emulation  iji  which  coal  and  iron  are  the  king  pieces. 

What  are  the  remedies  and  what  of  the  future? 

There  are  three  territories  to  consider,  namely: 

a  Eastern  Canada,  tributarj^  to  the  Eastern  Coal- 
field. 

b.  The  "(Jap  of  Ontario." 

('.  The  Provinces  West  of  Fort  William.  . 

Two  trade  outlets  are  open  for  coal  in  the  East,  the 
home  market  (including  Newfoundland),  and  the  over- 
seas ex|)orf  market.  It  does  not  seem  an  unreasonable 
aim  that  tlie  Maritime  Provinces  and  Quebec,  includ- 
ing all  the  Railways  that  serve  this  tci-ritory,  should  be 
supplied  with  domestic-mined  coal.  The  larger  and 
more  stable  the  market  the  more  cheaply  will  it  be 
passible  to  mine  coal  in  Xova  Scotia,  and  it  may  be  per- 
missible to  roiilend  that  on  no  national  grounds  can 
the  purchase  of  coal  from  extra-national  soiirc-es  for 


national  ti-ansportation  lines  be  excused  or  defended 
without  grave  inconsistency. 

The  export  trade,  in  view  of  the  limited  quantity  of 
the  coal  reserves  in  Xova  Scotia,  is  probably  not  one 
lo  he  encouraged  to  a  point  of  national  deprivation, 
but  it  has  never  reached  that  point,  and  what  promised 
to  be  the  commencement  of  a  permanent  and  profit- 
able trade  with  Europe  was  quickly  killed  by  the  ill- 
advised  export  embargo  of  last  summer. 

Export  trade  is  desirable  at  the  favorably  situated 
Nova  Scotia  mines  and  will  probably  develop  later, 
and  irrespective  of  conditions  in  Enroi)e  that  are  now 
])assing  and  are  losing  some  of  their  urgency.  The 
record  of  the  operators  of  Nova  Scotia  is  sufficient  to 
show  that  they  have  always  paid  first  attention  to  the 
home  mai-ket.  No  Nova  Scotian  coal  has  been  offered 
for  sale  in  the  Montreal  market  since  about  1916,  but 
it  will  appear  again  in  the  summer  of  1921. 

In  Europe,  the  nationalization  of  coal  mines  is  a 
burning  political  question.  Millions  of  men,  including 
not  few  Canadians  have  fought  and  died  for  the  coal- 
fields of  Europe.  The  coalfields  of  the  Maritime  Pro- 
vinces is  a  lone  and  singular  deposit  in  all  Canada  for 
a  space  of  1,800  miles.  In  this  distance  it  provides  the 
sole  source  of  all  the  means  of  modern  national  defence 
that  we  have  any  right  to  call  our  own.  It  is  produc- 
ing, and  has  produced  for  six  years,  less  than  it  did  in 
1913,  yet  the  only  definite  action  taken  in  regard  to 
this  incalculably  precious  national  asset  during  this 
Avhole  period  has  been  the  imposition  of  control  and 
embargo. 

The  record  is  one  that  shows  not  indifference,  be- 
cause there  is  no  necessity  to  apply  such  an  epithet  to 
men  who  have  doubtless  done  their  best  to  pilot  the 
ship  of  state,  but  it  does  show,  plainly  that  the  primary 
national  importance  of  coal  supply  has  escaped  the 
attention  of  our  statesmen. 

As  to  the  "Gap  of  Ontario"  there  is  little  to  be  said 
except  to  urge  the  lessening  of  the  gap  by  the  maxim- 
um extension  of  the  radius  of  distribution  of  the  east- 
ern and  western  coalfields,  and  to  siapport  any  favor- 
able engineering  opinion  on  the  feasibilitj'-  of  a  deep- 
ening of  the  St.  Lawrence  waterway. 

In  regai'd  to  the  Western  CoaKield,  in  which  is  in- 
cluded the  continuous  deposits  of  Saskatchewan, 
Alberta  and  British  Columbia,  and  the  detached  fields 
of  Vancouver  Island  and  Northern  British  Columbia, 
the  conclusion  cannot  be  avoided  that  here  lies  the 
future  Avorkshop  of  Canada. 

In  his  classic  \\ork  on  the  "British  Coal  Trade," 
Pi'of.  II.  Stanley  Jevons,  writing  before  the  war,  (in 
1914)  in  regai-d  to  the  untapped  coalfields  of  the 
world  stated: 

"We  have  to  recognize  that  the  Malthusian  cheek 
"to  the  increase  of  jiopulation  operates  in  a  totally  dif- 
"feiTiit  maniuM"  when  people  of  any  region  change  by 
"the  aggregation  of  capital  and  sj^read  of  education 
"from  a  purely  agricultural  community  to  a  manufac- 
"turing  nation  with  an  organized  modern  commerce. 
"  .\  gi'cat  stinndus  to  siudi  a  change  will  come 
"wlierevcr  coalfields  exist;  and  the  ])0])ulation  will 
"thrive  and  develop  upon  the  coalfields  of  tlic  world, 
"almost  like  flies  U|ion  lioney." 

Edwin  (•.  Eckel  in  an  important  recent  l)ook  on 
"Coal,  Iron  and  War"  points  out  that  under  modern 
coruritions.  given  the  possession  of  raw  materials,  the 
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industrial  growth  of  a  community  need  not  be  slow, 
but  may  even  be  compressed  into  a  period  so  short  as 
ten  years. 

The  application  of  these  two  mature  opinions  to  the 
conditions  in  the  (Jajiadian  West  emphasise  the  obvious. 
Hitherto  our  dependence  on  extra-national  sources  of 
fuel  has  been  associated  very  largely  with  the  indus- 
trial eminence  of  Ontario,  which  is  based  on  Penn- 
sylvanian  coal;  but  the  new  orientation  which  we  see 
in  the  West  promises  an  infinitely  larger  industrial 
growth  over  the  western  coal  beds.  Here,  in  the 
writer's  opinion,  will  be  founded  the  great  pillars  that 
will  in  the  days  to  come  support  an  industrial  fabric 
transcending  all  present  imaginings,  and  will,  if  wisely 
guided  , prove  "the  most  stable  guarantee  of  our  poli- 
tical permanence  as  an  independent  people."  Tlie 
(ioalfields  of  the  West  are  large  anough  to  build  a 
nation  on. 

The  most  hopeful  sign  in  this  connection  is  that  the 
people  of  the  West  have  realised  their  coming  indus- 
trial importance,  and  those  who  were  privileged  to 
attend  the  Winnipeg  meeting  of  the  Institute  realised 
that,  whatever  may  be  the  case  in  the  East,  there  has 
been  formulated  in  the  West  that  first  requirement  for 
a  successful  coal  industry,  what  we  will  call  a  "coal 
conscience"  among  the  general  public. 

It  is  evident  however,  that  rapid  as  may  be  the 
growth  of  population  in  the  Wtest,  the  outlet  for  coal 
there  is  smaller  than  the  existing  capacity  of  the 
collieries  unless  an  export  trade  is  found  possible. 
British  Columbia  is  favorably  situated,  and  its  export 
trade  is  growing  and  is  assured  by  the  lack  of  good 
quality  coal,  except  in  Vancouver  Island,  along  the 
whole  length  of  the  Pacific  seaboard  of  North  and 
South  America. 

The  possibility  of  expoi'ting  Alberta  coal  to  the 
Stales  lying  immediately  south,  and  to  outside  points 
via  Vancoiiver  is  not  by  any  means  a  remote  one,  and 
the  extent  of  this  trade  is  limited  only  by  the  market 
available. 

The  writer  suggests  that  the  present  lop-sided  arran- 
gement of  coal  interchange  between  ourselves  and  the 
United  States  may  be  restored  to  a  point  less  endanger- 
ing to  national  safety,  and  less  humiliating  to  national 
pride,  and  at  least  to  the  fifty-fifty  basis  that  former- 
ly obtained,  by  the  following  procedure  that  is  sub- 
mitted as  possible,  namely, 

(a)  Complete  independehce  of  imported  coal  in  the 
Maritime  Provinces  and  Quebec,  and  in  part  of  On- 
tario, achieved  by  enlargement  of  the  Nova  Scotian 
production. 

(b)  A  moderate  export  trade  from  Nova  Scotia  to 
overseas  points. 

(c)  Complete  independence  of  imported  coal  in  all 
Canada  west  of,  say.  Port  William  or  Fort  Francis 
achieved  by  enlargement  of  transportation  facilities, 
and  recognition  by  the  western  railways  that  coal  has 
become  a  permanent  and  growing  feature  of  rail  trans- 
portation in  the  West,  both  eastwards  and  westwards 
of  the  Alberta  bituminous  areas. 

(d)  Organized  effort  to  secure  export  markets  for 
Alberta  coal,  both  southwards  into  the  States  and 
through  the  ports  of  Vancouver  aiul  Prince  Ru})ert. 

(e)  Enlargement  of  the  export  market  of  Vancou- 
ver Island  coal. 


"THE  ALGOMAN". 

The  "Algoman",  tJhe  "St^el  Men's  Own  Organ", 
i.sftued  hy  the  staff  of  the  Algoma  Steel  Corporation 
at  Sault  Sto.  Mario  i.s  an  increasingly  interesting  and 
nsefnl  publieation,  and  one  that  mu.st  be  greatly  •^•n- 
joyed  by  its  interested  readers.  Men  and  women 
alikf — and  the  references  in  the  "Algoman"  to  t/ie 
"Algostel  girls"  are  numerous  and  courteously  gal- 
lant—  are  fond  of  a  little  gf)ssip,  and  appreciate  the 
."■piriti  of  coimradesihip  t/hat  a  piiblication  like  the  "Al- 
goman" can  in.still.  The  May  number  contains  sr>me 
(incouraging  figure^s  and  articles  showing  the  gofKl 
work  tihat  is  being  accompli.she^l  in  reduction  of  work 
accidents,  and  in  particular  "Iron  and  Steel  of  Can- 
ada" notes  an  article  by  Mr.  J.  D.  Jones,  the  General 
Manager.  It  is  pleasing  to  see  a  busy  operatinjr 
executive  able  not  only  to  record  a  reduction  of 
.seventy  per  cent  in  the  amounti  of  time  lr>st  throug/i 
accident  disability,  but  interested  to  the  extent  of 
writing  the  article  for  the  plant-employees'  magazine 
that  appears  elsewhere  in  this  i.ssue. 

A  character  sketch  of  the  President,  Mr.  W.  C. 
P"'ranz,  and  a  life-sketch  of  ~Mr.  James  Hawson,  tf.ie 
vice-Prasident,  are  to  be  found  in  the  May  issue  of 
t.iie  "Algoman".  There  is  a  verj-  practical  article 
on  "Bloom  Mill  Practice"  by  Walter  Harry,  the 
Mill  Foreman,  and  on  "Safeguards  for  Emer>-  Wheels" 
])y  Wm.  Mann,  Supt.  Rail-Finishing  ^lill.  Mr.  Sey- 
mour, Superintendent  of  the  Coke  Oven  plant  con- 
tributes a  note  showing  a  creditably  .sTuall  percent-age 
of  accidents  in  the  Algoma  by-product  coke  oven 
plant  when  compared  with  the  same  cla.ss  of  work  in 
tihe  United  States.  Accidents  in  t)he  by-product  coke 
oven  industry  in  the  United  States  for  the  five  year 
period  1915  to  1919  were  seventy-six  per  cent  greater 
than  t;he  experience  of  the  Algoma  by-product  coke- 
oven  department. 

Mr.  Frank  McGuc,  the  Superintendent  of  Ind\i.s- 
trial  Service  and  Director  of  Safety,  is  the  Editor, 
and  is  to  be  congratulated  on  his  latest  production. 
We  appreciate  Mr.  McGue's  opinion  that  getting  out 
a  magazine  "is  no  picnic",  but  his  labours  must  have 
been  much  assisted  by  tthe  evidently  very  general 
willingness  of  all  hands  to  give  him  practical  help,  lx)tli 
in  "copy"  and  in  ac,Qievements  to  be  recorded. 


OUR  SAFETY  CAMPAIGN  A  SUCCESS. 

By  J.  D.  JONES,  General  Manager.  Algoma 
Steel  Corporation. 
(From  the  May- June  "Algoman-".) 

Appended  is  a  statement  showing  the  acx?.ident  situa- 
tion month  by  month,  from  January.  1st,  1920.  to 
May  1.  1921.  It  covers  seven  months  of  the  campaign 
l)eriod  and  nine  montlhs  of  the  pre-campaign  period. 

It  may  thus  be  regarded  as  fairly  representative  of 
conditions  prevailing  before  the  campaign  and  sinoe 
\i]ie  campaign  went  into  effect.  As  we  all  know,  our 
campaign  has  been  mainly  educational,  iitilizing,  a.s 
we  ;iave  done  and  are  doing,  the  veliicle  of  publicity, 
in  all  its  forms,  to  inculcate  lessons  of  safety. 

Does  it  show  that  we  have  been  getting  an.\-wheTv 
in  our  fight? 

I  think  that  it  proves,  conchvsively,  tihat  we  have. 

In  the  fii"st  place,  as  to  frequency  of  accidents,  on 
looking  at  the  statement  for  the  first  nine  months, 
one  notices  thatj  t,he  monthly  totals  hover  around  the 
50  mark;  as  a  matter  of  fact,  the  average  for  the 
fifNt  nine  months  was  53.5. 


June,  1921. 


IRON   AND   STEEL   OF  CANADA 


149 


Comparative  Monthly  Statement  of  Accidents 


From 

•Jan.  1st, 

1920,  to  May 

l.st,  1921 
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7 
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•  Estimated  disability. 

Lcok  at  the  fi<rures  for  the  succeeding  seven  months, 
that  is  to  say,  the  monliiis  of  the  campaign,  or  from 
October.  1920.  One  notices  an  appreciable  decrease 
111  tlie  total  accidents  per  month. 

Striking  an  average  for  these  seven  monthss,  one 
finds  that  the  ralie  is  23  per  montii  —  a  reduction 
of  eonsiderabjy  over  56  per  cent. 

Lost  Time  Decreased. 

Li  ok  at  tlie  column  showing  time  lost  per  month. 

We  find  tiiat  before  t/ie  campaign,  such  monthly 
loss  of  time  varied  between  867  and  1678  days  per 
month,  or  an  average  monthly  loss  of  1105  days,  foi' 
J'le  nine  raontlhs  iuunediately  preceding  tlie  opening 
of  tlie  e<impaign  —  an  extremely  heavy  loss  for  both 
men  and  the  Corpoi'ation. 

Ivook  at  the  figures  for  the  .succeeding  seven  montihs. 
One  finds  tjuit  the  monthly  loss  of  time  varies  be- 
tween 50  (lays  and  605  days. 

One  mu.-t  remember  that;  the  campaign  opened  only 
on  tJhe  15th  of  October,  so  that  but  little  control 
could  be  exercised  over  the  lost-time  figures  for  that 
month,  namely,  605.  One,  however,"  notices  the  grad- 
ual decrease  in  lost-time  from  October  onwards. 

And,  this,  despite  the  fact  that  for  the  period  cov- 
ennl,  t.iiere  were  two  partial  shut-downs,  one  at  the 
end  of  Jaiuiaiy  and  one  at  tihe  end  of  March. 

Witlhout  casting  reflections  upon  anybody,  one  must 
state  a  big  .salient  fact  in  connection  witih  these  shut- 
dowTis. 

This  is.  that,  if  a  man  were  at  all  suffering  from 
aii\  in.iiiry  prior  to  the  .shut-down  and  was  away 
from  work  losing  Irime  and  drawing  compensation 
iuunediately  prior  to  the  .shut-down,  he  naiturally 
manifested  a  de.sire  to  bo  kept  upon  the  sick  list  so 
JUS  to  be  able  lo  draw  c.om])en.-!ation  during  t/ie  .shut- 
down, ill  so  far  as  he  could  draw  suOh  compensation. 

Hence  the  figures  —  319  for  December  and  •  2!t5 
for  Mai-eh  —  are  higher  than  they  would  have  been 
had  eonditioas  been  normal. 

Even  at  that  and  even  adding  in  those  abnormal 
fijfiires.  what  d<K*s  one  find? 


A  Notable  Drop. 

One  finds  that,  whereas,  for  tihe  nine  months' 
period  immediately  preceding  the  campaign,  the  av- 
erage monthly  las.s  of  time  was  1105  days/,  in  the 
campaign  period,  that  is  to  say,  from  Octolier,  1920, 
lo  May  Isti,  1921,  t/ic  average  monthly  lo.ss  of  time 
was  265  days,  or  an  avei'ag-e  monthly  reduction  of 
over  70  per  cent  in  the  amount  of  lostl-time. 

But,  it  may  be  said,  in  tlie  two  periods  the  aVerage 
number  of  men  employed  was  not  the  same  and  Hhus 
l;'ie  montlily  accident  totals-  would  necessarily  vary. 
This  is  true  .  But,  even  at  that,  an  examination  of 
the  last  column  immediately  demonstrates  that  the , 
number  of  accidents  per  number  of  men  employed, 
has  also  been  considerably  decreased. 

One  notices  that,  immediately  the  campaign  had 
gotiten  well  under  way,  that  is,  in  the  second  montiii, 
the  frequency  rate  showed  an  appreciable  drop. 

Thus,  taking  the  amount  of  lost-time  as  a  criterion 
of  the  severity  of  accidents,  one  sees  an  enoi-mous 
decrease  in  severity  —  namely  a  decrease  of  70  pei' 
cent  —  during  the  period  covered  by  the  campaign. 

One  notices  that  this  severity  would  appear  to  be 
gradually  decreasing,  almost  to  a  negligible  point, 
mouth  by  month. 

Alongside  of  the  decrease  in  severity,  one  notices 
the  decrease  in  frequenc}^  by  number  of  men  employed. 

In  looking  at  the  second  last  column,  one  also 
notaces  an  enormous  decrease,  also  progressive  and 
gradual  from  month  to  month,  in  the  number  of  ac- 
cidents per  day  throughout  the  plant. 

In  January,  1920,  in  AugTist,  1920,  and  in  Septem- 
ber, 1920,  we  were  mnning  with  an  average  of  over 
two  accidents  a  day. 

Throughout  the  period  of  the  campaign,  we  have 
been  running  with  considerable  less  tjvdn  an  average 
of  one  accident  a  day. 

And  as  stated  above,  the  severity  of  accidents  has 
been  reduced  over  70  per  cent.  Couple  the  decrease 
in  number  with  the  remarkable  decrease  in  severity, 
and  you  realize  what  really  great  progress  we  liave 
made. 

8o  much  for  the  figui'es  contained  in  the  stiatement. 
Campaign's  Lessons. 

Looking  at  tjiese  figures  in  their  tme  significance, 
as  regards  the  men  working  in  the  plant,  w'hat  is  the 
lesson  tlhat  they  convey? 

The  great  lesson  is  the  considerable  economic  saving 
effected  for  the  men  themselves  —  in  their  general 
well  being,  their  pei-sons,  their  pockets  and  their  ef- 
ficiency. 

Conservatively  estimating  tjiie  average  daily  Avagc 
earned  hy  the  men  in  the  plant  at  $6,  one  finds  that 
Steel  Plant  employees,  during  the  pre-campaign  period, 
.suffered  a  ]o.ss  of  $59,718  in  wagesi — that  is  to  say — 
!l,i»53  days  lost-time  at  $6  a  day,  or  an  average  of 
1105  days  lost  per  month,  making  an  average  total 
of  $6,630  lo.st;  in  wages  every  month. 

During  the  campaign  period  one  finds  that  $6,630 
monthly  los.s  reduced  to  $1,590  —  and  the  figures  are 
still  going  down. 

But,  apart  from  this  pecuniary  lo.ss  to  tihe  man, 
is  the  general  economic  lo.s.s,  both  to  the  man  and  to 
the  Conioration.  resulling  from  the  disorganization 
incident  to  many  absences,  replacement  of  absent  men, 
training  of  new  men  to  fill  the  gaps,  general  loss 
of  efficiency,  in  fact,  general  cliao.s. 
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And  tlhis,  quilo  apart  and  disitinct,  fram  the  ter- 
rible moral  Iosn  ^^snJtirl^J:  from  awidents  and  the 
snfferiiifr  eiidiiretl  both  by  tihe  individual  man  who 
is  injured,  and  by  hi.s  family;  the  impairment  of  the 
iiulividnai 's  working  ability  and  /lis  efficiency;  the 
maiining  of  men ;  in  f  aoti,  no  matter  how  one  looks 
at  the  situation,  one  must  be  convinced  of  the  fact 
thait  the  Safety  Campaign  l/ras  been  produetiive  of  well 
jiigh  iiK'aI<'u1able  good  for  ever>d>ody,  for  the  man, 
for  h's  fainily,  for  the  general  well-being  and  ef- 
ficiency of  the  plant  and  for  the  Corporation. 
Further  Proof  of  Decrease. 

Anotjier  interesiting  feature  of  the  accident  situa- 
tion, is  th(!  olasKification  as  to  nature  of  injuries 
received  and  tIhe  percentage  of  losit-time  attributable 
to  thcvse  various  injui'ies. 

Taking  the  campaign  months  —  October,  November, 
December,  1920,  and  January,  February,  March  and 
April,  ]921,  as  a  basis  and  comparing  them  with  the 
same  seven  months  of  1919  and  1920  — that  is  to  say, 
Octiober,  November,  December,  1919,  and  January,  Feb- 
ruary, March  and  April,  1920,  one  finds  that  in  t/ie 
last  mentioned  period,  there  were  316  accidents  with 
6,396  days  of  lost-time  as  a  direct  resu'lti  of  said  ac- 
cidents. For  tlh'e  same  period  of  time  covered  by  the 
campaign,  that  is  to  siay,  from  October  1st,  1920,  to 
May  1st,  1921,  there  were  l^f)  accidents  entailing  a 
loss  of  time  of  1,789  days. 

In  theise  figures,  distributing  the  acxiidents  as  to 
their  nature,  one  again  finds  evidence  of  the  dex;reasc 
in  severity.  For  instanc^e,  there  is  a  falling  off  in 
tjie  number  of  fracjtures,  the  number  of  infecliions,  and, 
especiially  in  the  numlxer  of  misicellaneous  injuries, 
notably  "foreign  bodies  in  eyes.  This  is  directly  at- 
tributable to  th'e  educational  work  which  we  have  been 
carrying  on. 


PRODUCTION  AND  USE  OF  NOVA  SCOTIA  COAL 
—WITH  REGARD  TO  METALLURGICAL 
REQUIREMENTS. 

By  the  Editor. 

Tihe  highest  output  attained  by  the  coal  mines  in 
Nova  Scoti-a  was  7,263,485  gross  tons  in  1913,  which 
represented  an  output  capacity  of  7,500,000  tons, 
there  having  been  a  lack  of  demand  in  the  late  Sum- 
mer and  Autumn  of  that  year. 

Tjie  capacity  of  the  mines  for  output  in  1921,  with 
uninterrupted  work,  and  a  full  complement  of  face- 
workers,  is  about  6,500,000  tons,  the  difference  of  one 
million  tons  between  the  capacity  of  1913  and  this 
time  being  t/iie  result  of  exhaustion  of  some  of  the  older 
nunes  within  the  eight  years  intervening,  the  sup- 
pression of  capital  expenditure  by  war  conditions; 
and  the  deferring,  from  the  same  causes,  of  much 
of  the  usual  advance  development  work  underground. 

The  probable  output,  in  1921,  under  expected  trade 
conditions,  allowing  for  slack  work  in  the  Spring,  and 
anticipating  a  brisk  demand  by  Autumn,  will  probably 
reach  5,500,000  tons. 

If  it  should  prove  possible  to  make  heavy  expen- 
ditures on  new  collieries  during  the  near  future,  and 
if  a  sufficient  luimber  of  face-workers  could  be  made 
available,  it  .should  be  possible,  within  a  period  of  not 
less  than  five  years  from  the  conunencement  of  a 
programme  of  intensive  exj)ansion  of  outputs,  to 
restore  the  capacity  of  the  coal  mines  to  that  of 
1913,  namely,  7,500,000  tons. 


The  maximum  output  that  could  be  obtained  from 
the  Nova  Scotian  mines,  with  hope  of  maintenance 
for  a  period  of  years  that  would  justify  the  initial 
expenditure,  is  estimated  at  10,000,000  tons  annually. 
It  is  unlikely  that  such  an  output  could  be  obtained! 
witjhin  less  than  ten  years,  and  in  .seeking  the  attain- 
ment of  a  figure  that  means  virtually  doubling  the 
present  capacity  of  the  Nova  Scotia  coal  mines,  it 
would  probably  develop  that  the  chief  difficulty 
would  be  to  get  a  sufficient  number  of  suitable  work- 
men. 

Before  seeking  to  increase  outputs  to  the  maximum, 
operators  would  require  to  be  satisfied  if  a  market 
for  ten  million  tons  of  coal  annually  were  available. 

A  normal  distribution  of  the  present  maximum 
production  of  6,500,000  tons  would  —  basing  the  dis- 
tribution  on   pre-war   business   and   the   figures  of 


1920  —  be  about  as  follows: 

U.<ed  in  Nova  Scotia,  including  Tons 
railways,  colliery  consumption, 

and  metallurgical  uses   3.300.000 

New  Brun.swick  and  P.  E.  Island   .  .    .  .  !K)0.000 

St.  Lawrence  Ports   1,500.000 

Newfoundland  and  St.  Pierre   300.000 

Local  Bunkers   500.000 


6,500,000 

Presuming  that  the  steel  industry  were  to  work  to 
full  capacity,  and  not  allowing  for  any  increase  in 
blast-furnace  capacity  or  larger  resulting  coke-con- 
sumption over  that  of  today  under  normal  operation, 
the  use  of  coal  in  the  Province  of  Nova  Scotia  would 
reach  4,250,000  tons  annually. 

The  consumption  of  New  Brunswick  and  Prince  Ed- 
ward Island  may  be  calculated,  at  a  slight  increa.se 
over  the  average  of  many  years  past,  as  being  one 
million  tons  annually. 

Newfoundland  and  St.  Pierre  de  Miquelon  will  con- 
tinue to  require  as  much  coal  as  in  former  years, 
and  this  may  be  put  at  300.000  tons  annually. 

Bunkering  jaas  become  an  increasingly  important 
part  of  the  Nova  Scotia  coal-trade,  and  the  coals  of 
the  Province  proved  their  entire  suitability  for  steam- 
ships' bunkers  by  wide  u.se  during  the  war.  An 
ainiual  outlet  of  500.000  tons  for  this  purpose  is  not 
over-stated. 

The  Boston  market  is  not  one  that  can  be  counted 
upon  at  this  date,  but  it  is  also  not  one  that  can  be 
definitely  counted  out.  Tjiere  are  some  possibilities 
in  tlie  future  coal  interchanges  of  Canada  that  may 
make  the  Boston  market  once  more  an  important  out- 
let for  Nova  Scotian  coal. 

The  general  export  trade  is  also  an  uncertain  fac- 
tor, and  until  the  nations  of  Europe  settle  down  and 
international  amity  is  more  completely  restored,  it 
is  not  possible  to  say  whether  Europe  will  prove  a 
market  in  which  Nova  Scotia  can  compete  against 
the  export  coal  of  t^ie  United  St-ates.  It  should  be 
remembered  in  this  connection  that  Xova  Scotia's 
coal  reserve  is  a  small  one,  and  that  there  are  a  num- 
ber of  individual  nations  in  Europe  that  have  coal 
reserves  which  exceed  those  of  Nova  Scotia.  An  an- 
imal figure  of  250.000  tons  may  be  calculated  as  ap- 
proximating the  moderate  export  market  that  oversea 
demand  will  give  to  Nova  Scotia  coal  mines. 

The  greatest  and  most  potential  outlet  for  Nova 
Scotia  coal,  and,  from  a  national  viewpoint,  the  most 
satisfactory  and  t/ioroughly  logical,  is  that  supplied 
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by  the  growing  population  along  the  St.  Lawrence 
River  and  valley,  along  its  whole  length  from  the 
opening  of  the  Gulf  to  a  point  that  is  yet  to  be  de- 
termined, but  is  certainly  not  limited  by  the  Port  of 
Montreal. 

The  final  report  of  the  Fuel  Controller  estimated 
the  annual  coal  requirements  of  the  Province  of  Que- 
bec at  900.000  tons  of  bituminous  coal  and  1,700,000 
tons  of  anthracite.  There  is  no  doubt  but  t,hat  a 
proper  use  of  bituminous  coal  would  avoid  the  neces- 
sity of  using  anthracite  for  many  of  the  purposes 
of  domestic  heating  and  cooking,  but,  ignoring  this 
certain  development  of  the  future  for  the  purpose  of 
present  calculations,  it  is  safe  to  say  that  the  prov- 
ince of  Quebec  requires  4,000,000  tons  of  bituminous 
coal  annually,  and  it  is  also  safe  to  say  that  it  would 
be  an  extremely  good  thing  for  Canada  if  the  w^ole 
of  this  quantity  were  supplied  from  the  coal-seams 
of  Nova  Scotia. 

Summarising  the  foregoing  figures,  the  following 
table  shows  tlie  potential  market  for  Nova  Scotia 
eoal,  which,  it  will  be  noted,  is  almost  entirely  con- 
fined to  Canadian  needs. 

Nova  Scotia  Tons 

Steel-Plant  uses  ], 550,000 

Colliery  uses   750,000 

Domestic  uses   .  .  750,000 

Railways   1,100,000  Tons 

—   4,150,000 

New  Brunswick  and  P.  E.  Island   1,000,000 

St.  Lawrence  Yallev  (Prov.  of  Que.  only)  4,000,000 

Newfoundland   300,000 

Ships'  Bnnkei-s   500,000 

Foreign  Export   250,000 

10,200,000 

Comparison  of  this  potential  market  with  the  esti- 
mated maximum  output  of  the  province  of  Nova 
Scotia  will  show  that  the  supplying  of  Ontario  (ex- 
cept in  that  triangle  of  the  Ottawa  and  St.  Lawrence 
which  has  more  affiliations  with  Quebec  than  with 
Ontario  as  a  whole)  is  not  a  matter  of  practical 
fu rrent  politics.  The  Fuel  Committee  now  sitting 
at  Ottawa  has  directed  some  questioning  to  elucidation 
of  t;ie  possible  supplying  of  Ontario  by  Nova  Scotia 
eoal,  but,  so  long  as  the  province  of  Quebec  is  par- 
tially supplied  with  coal  from  the  United  States,  and 
not  wholly  by  coal  from  Nova  Scotia,  it  will  be  un- 
Mei-es.sary  to  devote  attention  to  the  supplying  of 
Ontario  with  coal  from  Nova  Scotia. 


ENGINEERING  EQUIPMENT  COMPANY  OF 
MONTREAL. 

The  Engineering  Equipment  Company,  Limited, 
Sales  Engineers,  Montreal,  lhave  recently  moved  fi'om 
263  St.  James  Street  to  more  commodious  quarters  in 
t,iie  New  Birks  Building,  Phillips  Square. 

This  finn  is  composed  of  men  well  known  in  the 
engineering  industry  and  is  specializing-  in  mining, 
contracting  and  indiastrial  machinery.  They  have 
bee  fortunate  in  securing  selling  rights  in  Canada 
from  some  of  the  leading  manufactui'ers  of  mining- 
equipment  in  Grea/t  Britain  and  the  United  Statas. 
They  are  specially  handling  air-compressors,  rock- 
drills,  pneumatic  tools,  hoists  and  pumps. 
Tllve  officials  of  the  Company  include: 
Norman  M.  Campbell,  Managing  Director  of  the  Gen- 
eral Combustion  Company,  Limited,  and  for  many  years 
General  Sales  Manager  of  the  Canadian  IngersoU- 
Rand  Company.  Mr.  Campbell  is  well  known  to  both 
the  Mining  and  Industrial  Community. 

Mr.  Samuel  Seaver,  formerly  Canadian  Sales  iMan- 
ager  for  Sullivan  Machineiy  Company  and  Canadian 
Rock  Drill  Co.,  equally  well  known  to  the  Canadian 
Mining  Industry. 

Mr.  F.  H.  McKeclinie,  formerly  associated  with 
McKeehnie  and  McLaren,  Sales  Engineers,  Montreal. 

Mr.  Percival  J.  Woolf,  late  Manag-er  of  the  Duluth, 
Minn.,  office  of  the  General  Electric  Company  and 
for  .some  time  associated  with  the  Cjiicago  Pneumatic 
Tool  Company. 

The  Company  has  recently  opened  a  Pacific  Coast 
Office  at  609  Credit  Foncier  Building,  Vancouver, 
B.C.,  in  cliarg-e  of  Mr.  J.  N.  Bell,  for  many  years 
in  chai-ge  of  Canadian  Ingersoll-Rand  Company's  work 
on  itihe  Coast.  They  have  also  concluded  arrangements 
for  the  opening  of  a  branch,  office  in  Winnipeg  to 
handle  the  middle-West  territory. 


CANADIAN  JOHNS-MANVILLE  CO.  TO  MANU- 
FACTURE ASBESTOS  PRODUCTS 
IN  QUEBEC. 

The  Canadian  Johns-Mauville  Co.,  Ltd.,  with  sales 
offices  at  Montreal,  Toronto,  Winnipeg  and  Vancouver 
— which  for  some  years  has  been  operating  one  of  the 
largest  asbestos  properties  in  the  world,  located  at 
Asbestos,  P.Q.,  has  placed  contracts  for  a  large  manu- 
facturing plant  to  be  located  at  Asbestos,  P.Q.,  where 
they  will  manufacture  aU  classes  of  asbestos  products 
formerly  imported  from  the  United  States.  These  pro- 
ducts include  asbestos  paper,  asbestos  roofings,  asbes- 
tos shingles,  packings,  j^ipe  coverings,  asbestos  textiles, 
brake  band  lining,  etc. 
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The  Smart-Turner  Machine  Co.,  Limited 

H«miiton,  -  Can«d«. 


McLAIN'S  SYSTEM 


McLtIN  S[MI  SUIL 


OF 


Scientific  Mixing  and  Melting 
enables  you  to  make  quality 
semi-steel  pistons. 

10  to  20' t  steel  may  be  used     deluxe  PISTON 
which   permits   lighter,    and       lO'-o  STEEL 
stronger  pistons  than  gray  iron. 

Write  for  Free  Synopsis. 

McLAIN^S  SYSTEM,  Inc. 

707  Goldsmith  BIdg.  -  MILWAUKEE,  Wis. 
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METALLURGY 

OF  THE 

COMMON  METALS 

Fifth  Edition,  Revised  and  Enlarged 
By  LEONARD  S.  AUSTIN 

Formerly  Professor  of  Metallurgy  and 
Ore  Dressing,  Michigan  College 
of  Mines. 


A  lai-oely  rewritten  edition,  in  a<'e()rd  with 
present  praetiee.  The  luiderlying  principles 
ai-e  clearly  set  forth,  and  the  details  of  methods 
and  of  metal) iir<j:ical  equipment,  and  their  costs, 
are  given.  A  new  chapter,  devoted  to  ques- 
tions of  the  economic  situation  of  the  business 
of  metallurgy,  is  also  included. 

AUSTIN'S  "METALLURGY"  will  contain 
about  fiOO  pages,  6  by  9  inches,  and  will  be 
fully  illustraDed  and  bound  in  clotli. 


Other  Wiley  Books  on  Steel 

MANUFACTURE  AND  USE  OF 
ALLOY  STEELS 
By  HENRY  D.  HIBBARD. 

Gives  briefly   information  of  present  value 
relating  to  the  manufacture  and  uises  of  the 
various  commercial  alloy  steels. 
96  pages.         by  8  in.  (Moth,  $1.50  postpaid. 


A  METALLOGRAPHIC  STUDY  ON 
TUNGSTEIN  STEELS 

By  AXEL  HULTGREN,  Met.  Engr., 
SKF  Research  Laboratory. 

A  translation  of  a  Swedish  paper  by  the 
author,  combined  with  critical  reviews  of  later 
publis'hetl  results  by  other  investigators. 

95  pag-es.  6  by  9  inches.  5  fidl-page  dia- 
grams, 76  photo-micrographs.  Cloth,  $;i.00  post- 
paid. 


Mail  the  Coupon  TO-DAY  for  copies  of  these  books. 

IRON  and  STEEL  of  CANADA, 

GARDENVALE,  P.Q. 

Gentlemen  :    Enclosed  you  will  find  remittance  for 

I  for  which  please  send  me  on  10  Days' 

Approval  the  books  indicated  below  : 


If  for  any  reason  I  should  decide  to  return  these 
books,  it  is  understood  that  you  will  refund  my  money, 
provided  the  books  are  returned,  postpaid,  within  ten 
days  after  their  receipt. 

Name   Address   
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SEVENTH  NATIONAL 

EXPOSITION  OF 
CHEMICAL  INDUSTRIES 

8th  Coast  Artillery  Armory 

NEW  YORK,  WEEK 
SEPT.  12-17th 


Over  four  hunderd  of  America's  leading 
manufacturers  will  be  here  to  greet  you  and 
show  you  how  to  improve  your  business. 

More  complete,  with  much  new  equipment 
for  industrial  plants,  new  chemical  compounds 
and  materials  for  you  to  consider.  An  elabo- 
rate program  of  speakers  and  motion  pictures. 
Larger  than  ever  (the  building  covers  six 
square  city  blocks)  with  all  exhibits  upon  one 
floor,  the  building  a  city  in  itself,  has  full  facili- 
ties for  needs  and  comforts  of  all  visitors. 

Nowhere  else  has  so  great  an  opportunity 
been  offered  in  every  branch  of  industry'  to 
make  comparison,  secure  ideas  and  definite 
valuable  information.  Come  and  formulate 
your  plans  for  the  future  year's  operation. 

The  American  Chemical  Society's  annual 
meeting  joining  Avith  the  British,  Canadian  and 
American  Society  of  Chemical  Industry's  inter- 
national meeting  transpires  the  few  days  pre- 
vious and  opens  the  way  for  you  to  attend  both 
these  big  events  in  New  York. 

Set  these  dates  aside  now  and  prepare  to 
attend. 

For  further  particulars  address 

NATIONAL    EXPOSITION  OF 
CHEMICAL  INDUSTRIES 

342  Madison  .\venue  NEW  YORK  CITY 
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KOPPERS 

BY-PRODUCT  COKE  OVENS 


The  first  Koppers  by-product  coke 
plant  in  America  was  built  at  Joliet, 
III.,  in  1908.  At  that  time,  approx- 
imately FOUR  MILLION  TONS  of 
coal  per  annum  were  carbonized  in 
by-product  coke  ovens.  To-day,  ap- 
proximately SIXTY  MILLION  TONS 
of  coal  per  annum  are  carbonized  iri 
by-product  ovens. 

Koppers  ovens  in  operation  to-day — 
totalling  over  six  thousand  four  hun- 
dred— have  a  carbonizing  capacity  of 
forty-two  million  tons  of  coal  per 
annum.    In  other  words,  SEVENTY- 


FIVE  PER  CENT  of  the  increased  by- 
product coking  capacity  is  in  Kop- 
pers ovens. 

The  development  in  the  method  of 
manufacturing  coke  was  an  econo- 
mic one-  just  as  logical  as  the  deve- 
lopment in  the  methods  of  manufac- 
turing iron  and  steel  ;  and  this  as- 
tounding growth  of  the  Koppers  by- 
product oven  was  the  recognition  by 
the  iron  and  steel  industry  generally 
that  the  Koppers  system  of  by-pro- 
duct coking  and  by-product  recovery 
was  the  perfecting  of  this  development 
to  the  highest  point  of  efficiency. 


OUTSTANDING  FEATURES  OF  THE  KOPPERS  OVEN  ARE 


First :     Strong  construction — which  means  long  life  and  low  repair  costs. 

Second:  Perfect  heat  control  and  distribution — insuring  the  most  flexible 
operation  and  the  best  results  in  coke  quality  and  quantity  of  by-products. 

Third :    Ability  to  heat  ovens  either  with  coke  oven  gas  or  with  outside  gases 
such  as  producer  gas,  water  gas  or  blast  furnace  gas — thus  releasing  all  the 
rich  coke  oven  gas  for  use  elsewhere.    This  principle  is  embodied  in  the  Kop- 
pers "  Combination  "  Oven. 

Fourth:  Accessibility  of  all  parts  of  ovens  for  inspection,  thus  making  it  easy 
to  correct  any  irregularities  which  might  affect  operating  results. 

Fifth  :    Simplicity  of  operation — resulting  in  low  labor  costs. 

Sixth  :  Ability  to  make  satisfactory  blast  furnace  and  foundry  coke  from  the 
widest  rango  of  coals. 


THE  KOPPERS  COMPANY 

PITTSBURGH,  PA. 


DESIGNERS  AND  BUILDERS  OF  BY-PRODUCT  COKE  AND  GAS  OVEN  PLANTS 
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EDITORIAL 


CONFLICT  OP  ECONOMICS  AND  NATIONALISM 
IX  OUR  STEEL  INDUSTRY. 

The  article  by  Mr.  J.  F.  K.  Bro-\vu  in  tliis  issue 
diagnoses  .some  of  the  difficulties  and  contradictions 
that  exist  in  connection  with  the  steel  industry  in  Can- 
ada. Our  contributor  points  out  that  central  Canada 
is  a  natural  extension  of  the  central  competitive  area  of 
Nortli  America,  and  that  the  steel  industry  must  there- 
fore, in  this  district,  at  all  times  exi.st  under  severe  com- 
petitive conditions.  The  coast  regions,  on  the  contrary, 
are  outliers  on  competitive  areas  surrounding  the  Atlan- 
tic and  Pacific  oceans  respectively,  and  should,  nat- 
urally, look  for  export  markets.  From  these  considera- 
tions, Mr.  Brown  concludes  that  the  Canadian  view- 
point of  the  steel  trade  should  be  first  international  and 
■'only  secondly  national". 

The  presentation  of  the  status  of  the  iron  and  .steel 
industry  in  Canada  and  its  attractiveness  or  otherwise 
to  cai)ital,  as  put  forward  by  our  contributor,  is  novel, 
and  a  little  upsetting,  because  of  its  having  been  con- 
ceived from  a  consideration  of  economic  and  geogra- 
phical factors,  uncomplicated  by  interjection  of  national 
political  boundai'ies  and  considerations.  The  interna- 
tional boundary,  the  entirely  different  political  and 
competitive  considerations  of  our  Atlantic  and  Pacific 
coasts,  and  the  protection  of  Canadian  nationalism,  are 
however  matters  which  must  be  taken  into  first  account, 
and  forbid  any  pui'cly  economic  reasoning  unless  it  is 
accompanied,  and  admittedly  complicated,  by  some  con- 
ditions of  a  national  character  that,  while  they  occa- 
sionally serve  to  enliven  our  politics,  are  nevertheless 
the  traditional  and  accepted  basis  of  Canadian  policy. 

There  is  little  use  in  blinking  the  fact  that  but  for 
protective  tariffs  the  iron  and  steel  industry  in  Can- 
ada would  not  have  been  commenced,  nor  would  it  have 
grown  to  present  dimensions.  The  industry  in  the 
United  States  is  founded  on  possession  of  the  recpiisite 
natural  resources,  but  even  in  that  uniquely  opulent 
countrj-.  it  lias  been  considered  necessary  to  protect  the 
industiy  against  European  competition.  Tariff  i)rotec- 
tion  against  imports  of  iron  and  steel,  or  anytliing  that 
is  made  by  the  aid  of  coal,  is  less  needed  by  the  ITnited 
States  than  any  country,  but  nevertheless  it  has  been 
tliought  necessary.  In  Canada,  the  .steel  industry  does 
not  entirely  rest  on  possession  of  the  requisite  natural  re- 
sources; but,  for  national  reasons,  this  country  has  de- 
sired, and  will  still,  we  believe,  desire  to  have  steel 
plants.  By  tiie  granting  of  Ixiuntics.  and  tlic  i)r()tec- 
tion  of  import  duties,  that  steel  iiulustry  was  founded, 
and  has  since  existed. 


It  is  true  that  there  is  a  point  beyond  which  it  is 
fatal  to  pit  national  con.siderations  against  unadidterated 
economics,  and  Mr.  Brown's  careful  analysis  of  the 
fundamental  essentials  for  financial  success  in  .steel 
manufacture,  is  a  welcome  corrective  of  much  that  has 
been  written  and  said  about  the  steel  industry  in  Can- 
ada by  persons  whose  enthusiasm  exceeded  their  know- 
ledge of  its  very  definite  limitations.  Nevertheless,  it 
is  equally-  certain  that  our  statesmen  cannot,  unless  they 
reverse  the  policy  Avliicli  lias  made  Canada,  undertake 
to  view  some  features  of  the  industry  solely  from  the 
economic  viewpoint.  The  considerations  of  national  de- 
fence and  self-sufficiencj^  should  precede  and  modify  all 
government  action  bearing  upon  the  status  of  the  iron 
and  steel  trades  in  Canada. 


BUSINESS  PROSPECTS. 

A  New  Glasgow  contributor  in  this  issue  suggests 
active  co-operation  of  industrial  leaders  and  labour  or- 
ganizations in  the  restoration  of  business  confidence 
and  in  bringing  about  that  and  the  reduction  of  selling 
prices  which  it  is  generally  assumed  is  necessary  to 
awaken  purchasing  demand.  So  far  as  the  iron  trades 
in  Canada  are  concerned  it  is  not  possible  to  initiate 
policies  of  this  character,  because  we  are  so  largely 
included  in  the  sphere  of  influence  of  the  United 
States,  and  must,  to  a  degree  that  is  at  times  not  at  all 
pleasant  await  the  reflex  of  financial  movements  in 
that  country.  The  announcements  of  the  Bethlehem 
Steel  Company  a^id  of  the  United  States  Steel  Corpora- 
tion with  regard  to  reductions  in  the  .selling  prices  of 
steel,  the  widespread  and  daily  reports  of  substantial 
wage  reductions  and  rapid  fall  of  commodity  prices, 
indicate  that  the  United  States  is  rapidly  putting  its 
house  in  order. 

Loanable  funds  are  accumulating  in  tlie  banks, 
stocks  of  copper,  steel,  petroleum  and  miscellaneous 
metals  have  been  drastically  reduced  by  cessation  of 
])roduct ion,  coimnodity  ])i'icos  Imve  been  reduced  to 
such  an  extent  that  wliolcsale  stocks  in  large  part  used 
up  will  have  to  be  rei)laced  at  higher  costs  than  imme- 
diate quotations.  The  stock  market  has  surely  dis- 
counted all  that  the  Juost  avid  pessimist  could  desire 
to  hapjien.  Eurojic  is  coming  back  socially  and  fin- 
ancially, and  the  communist  idea  is  no  longer  fa.shion- 
able.  The  business  barometer  of  the  United  State.s, 
while  it  has  not  reached  "  Set  Pair  "  is  gradually 
rising,  and  industrial  leaders  seem  to  be  actuated  by  a 
.sen.so  of  responsibility. 

The  outlook  for  Canada  wouKl  seem  to  be  for  a 
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return  to  better  l)ii.siiiess  crmditions  at  }i  (Uite  wliicli  n  ill 
be  a  little  later  in  time  than  i-evival  in  tlie  rnifcil 
States,  as  the  (lei)ressi()n  was  a  little  latei-  in  reaeliin".' 
Canada  at  its  onset.  Possibly  tlie  Winter  of 
1!)'22  \vill  be  tlie  time  when  indnstrial  slackness  will  be 
most  i)ronounced  in  Canada,  and  it  will  l)e  a  matter 
for  serious  eonsidei-ation  industrial  executives  to 
decide  how  far  they  may  dare  to  use  their  financial 
resources  to  hold  wftrkin^'  oi-^'an i/.at  ions  toirether  pcnd- 
in<r  a  possible  revival  of  demand  and  i)urchasintr  abilit.x' 
in  the  Sprinis:  of  1!I2"_'.  So  far,  |)a rt icularly  in  the  ii'on 
trades  and  in  coai-mininii-.  there  has  been  a  disinclina- 
tion among  laboui-  leaders  to  face  the  absolute  inevit- 
ability of  very  substantial  reductions  in  labour  costs 
enterinp:  into  jjroduction.  This  may  be  broujiht  about 
by  heavy  wage  reductions  applied  to  present  numbers 
of  workers  while  iiuiintaining  existing  hours  of  laboiii-; 
or  the  individual  effect  can  be  minimised  by  eliiriiiia- 
tion  of  unnecessary  workmen  and  an  increase  in  work- 
ing hours  of  those  who  are  retained.  It  is  not  to  be 
exi)ected  that  indnstrial  executives  can  dissi|)ate  slim 
financial  reserve  to  maintain  employment  on  a  basis 
that  is  economic  and  (»ut  of  joint  with  the  clianged 
times,  and  conferences  between  em|)loyers  and  em- 
ployees re(iuire  to  be  inunediately  arranged,  net  to  deal 
with  theories  of  em|iloyment  and  remuneration,  liut  to 
devise,  if  it  be  jxissible,  Imw  to  make  a  short  loaf  go 
round. 


TARIFFS  OX  "WAR  MINERALS  '. 

There  is  a  noteworthy  reaction  in  the  Cnited  States 
against  over-extension  of  the  policy  of  protective  duties 
and  against  the  wholesale  imposition  of  tariffs  u])on  im- 
portations of  tiiat  class  of  minerals  wliicii  have  come  to 
be  class(>d  as  "war  minerals".  Arti(des  which  have 
appeared  in  such  representative  technical  papers  as 
"Iron  Age",  " "  Kiigineei-ing  &  Mining  .loui'iuil"'  and 
"Chemical  and  .Metallurgical  Engineerini;' ' "  attack  ta- 
riff proposals  designed  to  aid  domestic  pi-odncers  of 
such  minerals  to  continue  in-ofitabiy  a  i)roducti(ni 
which  was  stinudated  i)y  the  war,  and,  in  some  eases, 
practically  denuinded  b\  the  autlioi-ities.  This  teiulency 
was  to  be  exi)ec1ed.  because  of  the  luiture  of  the  re- 
sources of  the  United  States.  In  the  most  important 
respects  for  nuiintenauee  of  a  niodei-n  industrial 
structure,  the  Cnited  States  is  bettei-  sit;iat(Ml  tlian  any 
other  nation.  In  coal,  iron,  petidleum.  copper,  zinc, 
fluxes  aiul  salt,  the  Cnited  States  is  o|)nlent.  Init  there 
are  a  niimbe!'  of  minerals,  not  large  in  regard  to  ton- 
nages re(|uire(l,  t»ut  im])ortant  in  regard  to  neeessitx- 
and  in  point  of  (piality,  that  tlie  Cnited  States  does  not 
possess  in  sufficient  sui>ply,  i  r  which  can  i)e  obtained 
in  better  grade  and  at  cheai)er  rates  by  imjxirtation 
from  outside.  Thei-e  are  some  minerals  which  the 
Cnited  States  must  have  which,  as  one  writer  puts  it 
"uiuler  no  imaginable  circumstances ' "  could  be  sup- 
plied from  donu'stie  I'esourees.  Sonu'  of  the  minerals 
used  in  the  ii'mi  and  steel  industries  that,  before  the 


War,  were  imported  into  the  Cnited  States,  an-  cIip me 
ore.  pyrites,  iruignesite,  grapliite,  tungsten,  vanadium, 
molybdeninn,  cobalt  and  nickel.  It  is  argueri  that  while 
the  imposition  of  heavy  imi)ort  tariffs  on  these  minerals 
is  iiece.s.sarv  to  inaintaiii  the  production  of  such  of  them 
as  arc  found  in  the  T'nited  States,  it  is  not  for  the  gr.od 
of  the  cou)itry  at  large  that  tlie  production  of  the 
heavy  tonnage  industries  should  be  penalised  to  main- 
tain what  after  all  is  an  uneeonomie  development  re- 
sulting from  war  conditions.  It  is  also  argued  that  the 
Cnited  States  shcidd  conserve,  against  a  day  of  pf>s- 
sible  future  need,  such  limited  reser\-es  of  war  minerals 
as  it  ma.v  j)ossess.  and  shf)uld  resume  its  former  practice 
of  imi)ortations.  while  guarding  against  too  great  dep- 
endence on  outside  sources  for  some  essential  materials. 

The  nuifter  is  one  that  vitally  interests  Canada,  as  in 
this  conntry,  so  far  as  the  steel  industry'  is  concerned, 
the  c(  lulitions  are  reversed.  Canada  possesses  a  limited 
(piantity  of  some  essential  minerals,  particularly  as- 
bestos, nickel,  cobalt,  mica,  chrome  magnesite  and  gra- 
phite, but  she  does  not  possess  the  suffieient  supplies  of 
iron  and  co-al  that  are  found  in  the  United  States. 

F.  Cynwood  (xarrison.  in  "Irrm  Age"  concludes  an 
article  on  this  general  subject  by  stating  the  general 
l)r(  ad  principle  that  what  is  best  for  the  whole  country 
should  be  the  law.  but  remarks:  "What  that  best  .should 
"  be  is  likely  to  be  difficult  to  determine,  and  can  be 
"  justly  decided  only  by  those  familiar  with  the  whole 
"  country,  its  natural  resources  as  well  as  local  indus- 
trial and  .social  conditions.  Obviou.sly.  such  com- 
plicated problems  ai-e  difficult  to  solve  by  a  legi.sla- 
"  live  body  as  large  as  Congress,  subjected  as  it  must 
"  ever  be  to  all  sorts  of  cros.s-currents.  cenflieting  in- 
"  terests  and  local  political  influence  and  prejudices.  If 
high  standards  of  comfort  and  living  are  to  be  main- 
"  tained  in  this  country  a  i)rotective  tariff  is  absolutelv 
"  necessary.  The  point  is  to  have  it  applied  with  the 
"  greatest  wisdom  and  skill,  mifl  that  can  onhf  be  doiu 
hi/  r.iperts  clfvating  their  whole  time  to  the  !tubje<-t". 

The  italics  are  ours,  but  Mr.  (nirrisou's  conclusion  is 
just  as  applicable  to  Canadian  conditions  as  to  those 
across  the  border.  The  coiiunittee  of  the  Canadian  Cab- 
inet which  recently  made  an  empiiry  into  this  countrv's 
tariff  recpiii-ements  would  jin-bably.  in  their  hearts, 
sincerely  endorse  the  statement  (pioted.  It  is  one  of  the 
humours  of  modern  legislative  tendencies  to  assume  that 
tariff  fornuilation  requires  no  ecpiipment  but  jirecon- 
ceived  opinions,  when  actually  it  is  a  most  complicate.! 
branch  of  political  ecrnoiny:  and  to  be  advantageously 
undertaken,  re((uires  expert  knowledge,  amj^le  time  f<M- 
study,  ami  the  highest  intellectual  qualifications. 


SlIJ  ROl'.KKT  1I.\1)F1F I.I).  FRITZ  .MEDACMST. 

The  awanl  of  the  Fritz  .Medal  to  Sir  Robert  Had- 
field.  and  the  taking  of  this  oveted  honour  to  London 
b.v  a  deputation  of  American  engineers  for  i>reseuta- 
tion  at  a  meeting  of  the  Institution  of  Civil  Enirineers 
at  the  end  of  .lune.  is  an  international  courtesy  which 
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will  plcasi'  ( ■iiiiadiiiii  iri>ii  iiml  sicci  iiirt  a  1 1  u  ri;  isl  s.  parl- 
idilarly  that  imt  iiiciuisidci-alih'  iiiiiiihci'  wild  rlaiiii  Slici'- 

ficld  as  their  -m-I  I.    The  i'cc(ir<|  df  Sii-  Uohi'i't  1  liulficld 

is  well  kimwii  tn  this  sidi-,  Imt  thr  miidi'iiscd  i-cciird  id' 
IIk'sc  and  the  triliutc  paid  liy  a  ri'rciil  niiiuht'i'  (d'  '■('licni 
ical  ^1  Mel  alhii'L:ical  10ii<i'iiR'oriii^' "  is  so  <_;rai-(d'id  ly 
worded  as  to  iiit'i  il  wide  i-eprodiict ion  in  i British  t  I'adc 
jjapt'i's,  which  should  not  miss  nicidion  id'  an  inriilriit 
that  is  in  evci-y  way  hai)pily  roiict'ixcd  and  of  most 
t'Xi'clleut  omen. 

Sir  Roijcrt  1  hull  ii'ld  s  firm  has  not  only  oxt-idlcd  in 
tcidmiral  arh icx iMiicnts.  hnt  its  world-wide  sales  are 
partiv  at  t  ri  liiil  aide  to  linsiness  cnt  erpi'lse  o|'  a  I'athei'  nu- 
lisual  type  in  Sheiriehl.  ,Messi>.  Iladt'ield  Sons  ha\'e 
always  ipioted  their  Lioods  in  the  cnri-eney  of  the  eomdi'y 
tliey  desireil  to  do  husiness  in,  and  tlieir  trade  literature 
and  catalo^'iies  ha\'e  i)een  pidnted  in  ioi-eiLin  lan^\tafi'es. 
The  li-rowth  of  Uadt'ieUrs  Tinsley  I'lant  near  SludTield 
was  a  mai'vellous  thinu'  even  before  the  great  stiiinilus 
of  the  war.  l)iit  during  the  war-i)eriod  it  was  ))rohal)ly 
iiiiexeelled  hy  any  id'  the  wondei'ful  de\(di'|)meids  that 
took  place  ill  i>ritain.  It  is  good  to  see  representative 
engineers  from  tlie  I'liited  States  eoinliiiiing  to  honour 
a  man  who  in  addition  to  gi'cat  aidi ie\'ements  in  metal- 
lurgy, has  also  hei'n  a  doughty  eonunereial  c(:iu])etitor, 
and  has  eontrihtited  as  muidi  as  any  living  man  to  the 
growth  of  the  iron  and  steid  iiidust  i-y  in  ISritain. 


KKXIKW  OF  Tin-:  I'.RITISII  COAL  STRIKE. 

So  far  as  the  terms  of  settlement  of  the  British  eoal 
strike  are  concerned  they  are  very  indeterminate,  and 
involve  s\U'\\  new  princii)les  in  llritish  industrialism  as 
to  justify  Preiiuer  IJoyd  (ieorge's  descrii)tion  of  the 
compromise  as  "  a  great  and  i)romising  experiment". 
The  maLMiit  nde  of  the  experiment  w  ill  be  acbnitted,  but 
its  promisini:'  eliaraeter  is  something  oidy  the  future  may 
(leinoiistrate. 

*  The  failure  id'  the  uHuers"  leaders  to  attain  their  aims 
will  however,  have  a  very  decisive  effect,  and  one  that 
will  hy  no  means  he  confined  to  Britain.  The  miners' 
lea<lers  a<'cej)ted  the  task  outlined  by  the  interiuitional 
miners'  congress  at  Geneva  last  year,  which  was  to  l(>ad 
a  frontal  attack  ui)on  society  as  now  organised.  The  in- 
ternational delegates  to  this  congress,  realising  the  es- 
sential lu'cessity  oi'  coal  supplv.  decided  they  woidd  lead 
the  vanguard  of  Connnunism  and  adopted  the  policy 
of  '  ■  nationalizaf  ion  "  fif  coal  |)roiluction  as  the  first  and 
easiest  step  in  the  abolition  of  pi-ivate  i)i-operty.  The 
fJritish  miner,  who.se  loyalty  to  his  leaders  aiul  capacity 
for  |)atient  endurance  is  i>roverbial  and  has  been  well 
illustrated  hy  the  receid  sti-ike.  has  been  made  the 
"goat"  of  Europe,  and  no  trades-union  leaders  have  .so 
niisnsed  tlieir  power  and  .so  iiiisflirected  the  energies  of 
their  followers  as  the  executive  of  the  Miners'  Kcdcra 
fioii  ]\,\A  done  The  miners  without  doubt  expecteil  co 
operation  and  financial  aid  from  the  Knro|)ean  and 
American  miners'  unions  that  were  represeided  at  the 
Ooneva  Congress,  and  they  also  looked  for  sympathetic 


strikes  of  other  trades  unions  in  Britain  itself,  and  in 
every  iitstaiice  they  were  disappointed. 

It  was  made  clear  in  the  Autumn  of  that  when 

the  crisis  of  IVIarcli  ;jlst  arrived  the  i.ssne  would  be  a 
political  one,  and  that  ''nationalization",  whicdi  is  an- 
othei-  name  foi-  abolition  of  j)rivate  ownership,  would 
be  put  before  ipicstions  of  hours  and  wages.  The 
miners'  leaders  were  so  ill-advised  as  to  make  a  nmin 
issue  of  another  purely  political  question,  namely,  that 
of  the  national  wage  i)ool.  This  proposal  not  only  in- 
volved confiscation  of  private  profits  but  prescribed  the 
method  by  wliicli  they  .should  be  distributed  amongst 
the  workers.  As  the  miners'  leaders  made  tlie  granting 
of  both  tl  lese  political  demands  preliminary  to  any  dis- 
cussi(m  of  wages  or  any  return  to  work,  the  jiublic  im- 
mediately saw  the  vital  nature  of  the  issue,  and,  from 
the  commencement  of  the  strike  to  its  close,  British  pub- 
lic oi)inion  was  definitely  unsympathetic  to  the  course 
taken  by  the  miners'  leaders,  while  at  the  same  time 
not  unsympatlietic  to  the  miners'  cause  as  a  whole. 

The  miners  themselves  became  dissatisfied  with  the 
nebulous  nature  of  the  things  they  were  supposed  to  be 
fighting  for,  and  at  the  time  of  the  l)allot  which  shortly- 
preceded  the  settlement  of  the  strike,  they  took  but  a 
listless  interest  in  the  vote,  because  their  leaders  had 
abstained  from  advising  them  in  any  way  as  to  how 
they  should  vote.  The  attitude  of  the  men  expressed  a 
general  feeling  among  them  that  the  leaders  having  got 
them  into  a  mess  should  get  them  out  of  if. 

The  attitude  of  the  other  trades-unions  in  Britain 
was  based  on  the  common  knowledge  tliat  coal  prices 
were  so  high  as  to  cripple  all  the  customary  forms  of 
British  industry,  and  as  to  make  operation  of  steel 
plants,  railways  and  shipbuilding  yards  an  impo.ssibility. 
The  other  unions  saw  clearly  that  the  preferential  treat- 
ment in  wages  and  hours  demanded  by  the  coal  workers 
was  taking  the  bread  from  other  workers,  and  thei-e 
exi.sts,  moreover,  an  understandable  jealousy  among 
British  workers  of  the  glaringly  partial  and  preferential 
treatment  accorded  to  the  coal-miner. 

The  major  significance  of  the  defeat  of  the  aims  of 
the  miners'  leaders  is  that  it  expresses  public  disa))- 
proval  of  the  action  of  a  section  of  workers  in  demand- 
ing exceptionally  favourable  terms,  and  justifying  a 
demand  for  such  terms,  not  by  inherent  right,  but  by 
al)ilit.\-  to  force  granting  of  these  terms. 

The  success  of  tlie  British  Cabinet  in  upholding:  the 
general  iniblic  good  against  a  selfish  sectional  demand 
should  not  however  disguise  the  fact  that  the  miners 
have  oblaiiu'd  much  of  what  they  asked,  ami  have  so 
far  succeeded  in  establishing  enforcement  of  the  theory 
"All  Wealth  Ixdongs  to  the  producer"  that  they  will  in 
future  take  SH  percent  (»f  all  profits  above  the  standard 
percentage  allowed  to  the  coal  operators.  Also,  sim-e 
the  Sankey  Commission,  legislation  has  passed  which 
will  "nationalize"  all  coal  deposits  in  I'-rilain  to  the 
cxient  that  they  will  become  the  i)ropert\-  of  the  State 
upon  |)ayment  of  their  a.ssessed  value.  The  fai  l  that  so- 
called  "sniidus  prol'its"  in  coal-minini:-  are  unlikely  to 
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be  made  until  coal-production  costs  in  Britain  <;an  be 
brought  down  to  a  competitive  level,  does  not  at  all 
detra'i't  from  the  acceptance  by  British  coal-owners  of 
a  principal  that  limits  their  profits  and  turns  any  sur- 
plus over  to  the  workers. 

Further,  the  British  Government  has  agreed  to  aug- 
ment the  miners'  wages  by  a  subsidy,  which  sets  a  pre- 
cedent in  regard  to  other  large  industries  still  to  under- 
go de-control  that  may  well  perturb  the  British  tax- 
payer, unless  that  patient  person  has  passed  beyond  the 
possibility  of  pertubation. 

And  when  all  is  said  and  done  in  connection  with  the 
British  coal-trade,  all  concerned,  workmen,  owners  and 
government,  have  yet  to  realise  that  Britain's  compe- 
titive ability,  based  on  moderately-priced  coal,  has  lar- 
gely passed  away,  and  that  by  no  financial  magic  or 
decisions  of  national  wage  boards  will  it  be  possible  to 
extract  a  revenue  from  the  industry  if  coal  costs  more 
to  mine  than  its  selling  price,  or  the  aggregate  selling 
value  of  the  articles  it  is  used  to  manufacture  —  a 
condition  that  noAV  obtains  in  Britain. 

The  terms  of  settlement  are  neither  as  definite,  or  as 
lasting  in  their  effect,  as  could  be  desired,  seeing  that 
the  agi-eement  is  terminable  upon  thirty  days  notice, 
but  they  are  probably  as  permanent  as  the  temporary 
character  of  many  industrial  and  trade  conditions 
justify  attempting. 


AMONG  the  birthday  honours  announced  on  June 
.3rd  there  is  a  fair  percentage  of  men  selected 
for  titles  because  of  distinction  in  the  technical 

arts. 

Among  the  baronets  is  Douglas  Alexander,  head  of 
tlie  Singer  Manufacturing  Company  "one  of  the  first 
firms  to  make  six  inch  and  fifteen  inch  shells  entirely 
by  women  labour." 

Joseph  AVilliam  Isliei'wood,  inventor  of  the  Ishorwood 
system  of  longitudinal  construction  of  ships,  and  a 
member  of  the  Institute  of  Naval  Architects,  is  an- 
other baronet. 

Llewellyn  Soutlnvortli  Lloyd,  assistant  secretary  to 
the  Department  of  Scientific  and  Industrial  Researcli 
since  its  formation,  is  made  a  C.  B. 

Among  the  knights  is  William  Henry  Butlin,  for 
twenty-four  years  chairman  and  managing  director  of 
an  old  family  business  of  iron-smelters  at  Wellingbo- 
rough. "He  has  devoted  his  life  towards  improving  the 
quality  of  British  pig-iron." 

Other  men  honoured  by  knighthoods  include  famous 
physicians,  builders,  mining  engineers,  ordnance  ex-, 
perts,  etc. 

Mr.  Butlin 's  record  of  having  "devoted  his  life  to- 
wards improving  the  quality  of  British  pig-iron"  is 
almost  quaintly  expressed,  and  in  a  manner  that  may 
shock  that  rapidly  diminishing  class  who  despise  the 
Avedding  of  science  and  good  business.  It  is  neverthe- 
less a  good  record,  and  one  of  which  any  man  might  be 
proud.    In  Canada,  unfortunately,  a  man  miglit  build 


a  world-famous  bridge,  invent  a  metallic  alloy,  a  gun, 
a  new  antiseptic,  develop  a  rust  and  frost-resi.stant 
wheat,  throw  light  on  the  theory  of  the  atom,  discover 
and  name  a  new  element,  and  many  other  things  that 
Canadian  workers  have  done,  but  there  is  no  means  by 
which  he  can  be  nationally  honoured.  Parliament  has. 
unthinkingly,  destroyed  Canadian  access  to  the  only 
central  fount  of  honour  in  the  British  Empire,  and  it 
has  not  yet  instituted  a  substitute.  A  re.solution  pa.s.sed 
by  a  technical  society,  or  the  granting  of  an  historic 
medal  or  a  university  degree,  are  things  that  are  prob- 
ably more  appreciated  by  discerning  recipients  than 
titular  honours,  but  they  are  not  understood  of  the 
people,  they  do  not  mark  their  recipients  out  as  men  of 
national  repute,  nor  do  they  call  for  a  citation  in  which 
the  life-work  of  the  recipient  can  be  summed  up  for  all 
the  world  to  read.  Great  A^'ealth,  newspaper  notoriety, 
and  other  accompaniments  or  causes  of  fame  in  these 
days,  are  the  last  things  desired  by  the  men  who  de- 
serve the  best  of  their  country,  but  their  possession  is 
the  mark  by  which  the  public  measures  its  great  men  to- 
day, and,  until  Parliament  devises  some  means  of  cm- 
ferring  distinction  upon  eminent  Canadians,  there  is 
really  no  other  measure  that  the  general  public  can  u.se. 


IRON  AND  STEEL  IN  SWEDEN. 

The  Swedish  Chamber  of  Commerce  of  New  York  has 
forwarded  an  account  of  the  iron  and  steel  industry  of 
Sweden  and  a  directory  of  firms  connected  therewith 
w^hich  is  compiled  and  published  by  the  A.  B.  Svenskva 
Teknologfoereningens  Foerlag  in  co-operation  of  the 
Jornkontoret,  or  Iron  Masters'  Association  of  Sweden. 
Tlie  information  contained  as  to  character  of  product.^, 
description  and  names  of  firms  aiul  locations  of  works, 
is  official  and  correct.  The  preface  states  that  if  an 
industry  in  any  country  "with  some  right  may  be  con- 
sidered a  natural  consequence  of  natural  resources  and 
historical  development  this  is  certainly  the  case  Avith 
tlie  iron  and  steel  industry  in  Sweden".  The  book. 
Avhich  extends  to  almost  200  pages,  is  \-ery  fully  illus- 
trated and  contains  a  AAell-arranged  ma.ss  of  information, 
much  of  Avhich  is  of  interest  to  Canadian  readers,  in 
vieAv  of  the  similarity  betAveen  some  conditions  in  Can- 
ada and  SAveden,  such  as  northern  location,  plentitude 
of  Avatipr-poAvers,  and  special  character  of  iron  ores 
combined  Avith  regional  lack  of  coal  deposits.  The  ad- 
dress of  the  SAvedish  Chamber  of  Commerce  is  Produce 
Excliange  Annex.  Xcav  York. 


LAUNCH  AT  HALIFAX  SHIPYARDS. 

The  S.  S.  "Canadian  Cruiser  '.  lO.-iOO  tons  d.w.  Avas 
successfully  launched  at  the  Halifax  Shipyards  on  July 
9th.  The  naming  ceremony  was  performed  by  Mrs. 
G.  H.  Murray,  Avife  of  Premier  ^furray.  and  Avater  from 
the  Pacific  sent  by  the  ]\Iayor  of  Vancouver  Avas  used. 
The  "Cruiser",  which  is  the  largest  vessel  built  in 
Canada  for  ocean-going  purposes,  is  445  ft.  long.  56  ft. 
beam,  38  ft.  depth  and  has  a  draft  of  29  ft.  A  second 
vessel,  of  similar  dimensions,  will  be  launched  in  the 
Autumn. 


July,  1921. 


IRON   AND   STEEL   OF  CANADA 


159 


The  Present  Status  and  Future  Possibilities  of  the  Iron 

and  Steel  Industry  in  Canada 

A  Review  of  the  Fundamental  Conditions  of  Existence    and  Growth  of  Iron  and  Steel  Manufacture,  of  the 
extent  to  which  they  are  present  in  Canada,  and    a  Discussion  of  the  Advisability  of  Capital  Invest- 
ment in  Iron  and  Steel  Enterprises  in  Canada. 

By  J.  F.  K.  BROWN.  * 


Introduction. 

In  treating  of  the  present  status  and  future  possibil- 
ities of  the  iron  and  steel  industry  iia  Canada  in  these 
pages,  the  writer  was-  influenced  by  the  following 
motives : — 

1.  The  seeming  need  of  a  summary  of  the  subject 
in  its  relationship  to  the  Dominion  as  a  whole  and 
the  position  of  the  Dominion  in  this  industry  in  the 
world,  in  order  that  its  possible  groAvth  may  be 
more  clearly  visualized  against  the  conditions  in 
other  lands,  and  Avhat  has  been  and  is  being  accom- 
plished elsewlierc. 

2.  The  necessity  of  aligning  known  raw  material 
and  natural  resource  (tonditions  with  the  commer- 
cial facts  that  ought  to  be  understood  and  taken  into 
consideration  whenever  a  discussion  of  the  question 
arises,  in  contra-distinction  to  the  frequent  irres- 
ponsible expressions  of  Canadian  possibilities  that 
more  frequently  than  not  obtain  wide  publicity. 

3.  The  need  for  crystallizing  and  defining  some 
fundamental  conditions  requisite  to  the  growth  of 
the  industry  in  order  that  a  proper  line  of  action 
and  direct  points  of  attack  may  be  outlined  along 
national  lines,  reaching  towards  future  develop- 
ment. 

4.  Increased  protection  of  Canada's  established  rep- 
utation in  the  industrial  financial  markets  of  the 
world. 

The  first  three  postulations  will  be  readily  understood, 
bi't  the  fonrth.  Avhich  is  the  main  reeason  for  the  fol- 
Inwiiur  patres,  is  so  important  that  it  deserves  some  ad- 
ditional explanation. 

The  development  nf  anv  Lrmwing  fonntry  is  dependent 
rpnn  two  equalh'  inmortant  and  vital  facts: — 

(a.)  A  stead V  tide  of  the  right  kind  of  immitrration. 
(h)  A  steadv  influx  of  the  right  kind  of  capital. 

Of  (a).  Canada  has  made  a  considerable  success,  but 
of  (h).  she  has  been  as  negligent  as  all  her  competitors, 
and  yet  it  is  iusf  as  possible  to  scientifieallv  introduce 
nnd  maintain  the  needed  stream  of  capital  as  it  is  to 
seioptifically  spinet  and  brimr  out  the  better  class  of 
•mmiirrant.  Res'dts  in  both  cases  are  subject  to.  first 
an  anab'sjs  rf  what  is  wanted,  second,  a  publicitv  cam- 
nai"Ti  advprtis'nir  these  far-ts.  and  third  a  measure  of 
control  nvpr  the  returns  of  that  campaign. 

Tn  the  division  of  ijumicrration.  a  simple  analvsis  of 
thf>  cnnntrv's  needs  showed  that  the  great  requisite  was 
"Tr'pi'lt'iral  expansion.  n"bHritv  was  almost.excbisivclv 
s''n"p1  to  that  end.  and  finallv  control  was  exercised  on 
the  cbisv;  (if  iniTtiiirraTit  apcoi^ted.     Tn  the  (H\'isinn  of 
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capital,  it  still  remains  to  educate  the  country  to  the 
fact  that  a  commercial  analysis  of  its  needs  will  reveal 
where  capital  can  be  most  advantageously  utilized  as  to 
both  time  and  class  of  expenditure;  publicity  along 
these  lines  can  and  will  advertise  those  needs  when  cor- 
rectly appreciated,  and  a  measure  of  control  will  sooner 
or  later  be  introduced  when  it  is  finally  realized  what  a 
terrific  economic  loss  results  from  a  misapplication  of 
capital  to  industrial  ventures  large  and  small. 

The  reputation  of  a  counti-y  in  all  financial  centers  is 
based  upon  the  good  faith  of  the  projects  proposed  for 
investment  of  capital.  The  increased  flow  of  the  cap- 
ital so  necessary  to  the  growth  of  a  developing  country, 
depends  on  the  good  faith  remaining  spotless.  Therefore, 
every  project  brought  forward  intentionally  or  uninten- 
tionally which  is  based  on  basically  wrongly-conceived 
natural-resource  facts,  industrial  or  commercial  prin- 
ciples, tends  to  promote  suspicion  of  that  good  faith, 
until  finally  a  loss  of  reputation  results  in  capital  grasp- 
ing the  many  opportunities  always  available  elsewhere. 

I^nquiry  into  the  actual  disposition  of  capital  avail- 
able for  investment  over  a  given  period  would  disclose 
that  the  ultimate  useful  amount  which  reaches  Canada 
is  pitiably  small  in  comparison  to  the  amount  that  might 
ultimately  be  invested  to  her  advantage.  Calculations 
have  been  made  to  show  that  $200,000,000  of  capital 
goes  to  Canada  from  America  every  year,  while  the 
Federal  Banks  estimate  that  $500,obo,"oOO  is  lo.st  an- 
nually in  the  United  States,  or  2.5  times  the  amount 
that  goes  to  Canada. 

Could  it  be  possible  to  devise  some  means  of 
1st.  Eliminating  the  percentage  of  unsound  pro- 
jects. 

2nd.  Raising  the  percentage  flowing  to  Canada,  or 
3rd.  Decreasing  the  Avaste  after  commencement ; 
Canada's  opportunity  in  any  period  to  obtain  financial 
assistance  from  the  sum  total  of  development  capital 
available  w'ould  be  immeasurably  increased,  and  her 
growth  unquestionably  very  appreciably  advanced. 

There  are  two  ways  of  accomplishing  this:  the  first 
of  these  is  through  the  enactment  of  so-called  blue  sky 
laws,  and  the  other  is  through  the  di.ssemination  of  the 
fundamental  natural  and  commercial  facts  underlying 
the  conditions  of  an  industry,  and  not  merely  a  tech- 
nical statement  of  its  raw  material  resources.  It  is  more 
imjioi-tant  for  example,  for  capital  to  know  and  realize 
that  the  Alberta  coalfields  were  in  j^ast  years  developed 
beyond  the  market  consumption  tium  it  is  to  be  enthused 
over  the  statement  that  Alberta  contains  13  per  cent  of 
the  Avorld's  reserve  of  coal.  In  other  words,  education 
on  proper  lines  of  a  country's  possible  future  develop- 
Tuent  is  what  is  required,  and  it  is  in  an  ambitious  en- 
deavor to  present  the  subject  largely  from  this  ])oint  of 
view  that  these  lines  are  written. 

The  subject  under  discussion  covers  two  main  divi- 
sions : — 

Part  \. — The  niajor  features  concerned  with  the  estab- 
lishment of  iron  and  steel  plants,  tlie  raw  material  re- 
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sources  ;i\ail{il)lf.  find  tlic  coiiditioiis  tlu'rcoF  mid 

I'lirt  2.-  - Tlie  coiiiinercial  possibilities  of  .spcoiidciry  mid 
siiuillci-  industries  based  not  only  on  primary  products 
made  in  Canada,  but  also  on  senii-finislicd  products, 
l)otli  native  and  foreign. 

In  botli  cases  the  desire  is  to  indicate  as  far  as  pos- 
sil)le  where  tlie  possibilities  for  the  investment  of  fur- 
tlier  capital  in  tiiis  industry  can  i)e  said  to  exist  within 
reasonai)le  limits  subject  to  further  intensive  commercial 
study  and  to  ixiint  out  either  the  limits  of  expansion  or 
indicate  standards  which  must  be  adhered  to  attain  com- 


mercial 
( 'anada 


These 
((iiired  : 

(a) 
(b) 


success  under  conditions    as  they  api)ear  in 

liitir  Mill  (rial  Re  son  ices. 
ai-e  in  this  industrv  two  main  raw  materials  re- 


Iron  Ol'C 
Coal. 

^l.  Iron  Ores. 
It  has  been  stated  that  tlie  steel  industry  of  the  Dom- 
inion is  exotic  in  that  it  does  not  exist  uixni  native- 
mined  ores.  In  a  survey  of  the  world's  iron  and  steel 
trade,  this  is  I  rue  of  every  ;ireat  steel-making?  country 
to  a  trreatei-  or  lesser  extent.  In  Ainerica,  for  certain 
economic  production  reasons,  a  proi)oi-tion  of  ore  is  im- 
ported from  Cuba  and  much  more  will  l)e  imi)()rted  fron^i 
that  country  and  from  Chile;  the  ores  of  Spain  have 
been  for  years  a  <ireat  help  to  the  British  steel  industry: 
of  recent  years  the  ores  of  Scandinavia  have  performed 
a  similar  service  to  Germany,  while  the  development  of 
the  Xoi'th  African  ores  have  helped  three  countries  — 
France,  England  and  Germany.  It,  therefore,  seems 
that  under  modern  conditions,  it  is  the  exception,  rather 
than  the  rule  to  manufacture  steel  entirely  from  native 
ores,  and  further  in  the  future  fjrowth  of  the  steel  busi- 
ness this  situation  will  increase  as  the  world  is  searched 
more  widely  for  high-grade  merchantable  material. 

The  following  table  shows  that  in  only  three  countries 
out  of  those  Tisually  looked  upon  as  steel-producing 
countries  does  the  domestic  i)roductio)i  of  ore  exceed 
home  consumption  : 

.\oniiiil  ('oiisii)ii plioii  of  1 1(111  (})■(  1)1/  Clilrf  M(il:iii(j 
Sfffl  Coil  III  rirs. 


I  nitcd  States  .  . 
Germany    .  . 
Great  Britain   .  . 

France  

Russia  

Belgimn  

Austria  Hungary 

Si)ain  

Sweden  

Cuba  

Xewfonndhnid  .  . 
Xoi-lh  Africa    .  . 


Consum])tion  in     Production  in 
l;ong  Tons.       Tjong  Tons. 


(;-2,00().()()() 
4(),()(),()()().4 
l!l. ()()(),()()() 

r_',;i()(). ()()() 

S,f)()(),()()() 
-  (i,8()(),()()() 

.■'),-J()(),()()() 

1. ()()(), 000 
700.000 


75,288,8.11 
.•{:?,987,112 
ir),l)97,.128 
21,o72,74(i 

n,3(;2,74(i 
1 64.734 

5,2;38,0r):? 

n.7or).o(i:{ 

(i,878,:518 

i,r)8r),48i 

1,433,8:)8 
1,349,000 


Great  Britain's  imports  (see  following  table "i  are 
typical  of  this  tendency,  and  show  long  travel  of  ore 
from  European  and  Xorth  African  ]M)ints  to  Britain. 
Similar  conditions  could  be  instanced  bcth  of  existing 
and  possible  ore-transportation  routes,  and  the  practice 
is  one  that  is  likely  to  increase.  Two  routes,  suppositious 
as  yet,  that  nuiy  be  mentioned  are  the  Asiatic  Coast  to 
Bi-itish  Columbia,  and  Waltana.  Xewfoundland,  to 
.Mont  real. 


/ion  On  /ni/)ort((l  Into  (in  of  iSriliiiii. 

1910  *  1920  • 

Spain  ...  :!.134,10M  3,144.147 

Sweden  .  .  143,917  36H.943 

Xorway   48,200  132.987 

Algeria   581,391  778.f5.'>0 

Greece   20,417  39.420 

Tunis   237,79.-»  252.894 

Other  Countiies  ..  2f>5,633  406.04« 

*  Ten  -Months  I mports. 

A  study  of  the  geographical  situation  of  the  raw 
materials  of  the  iron  and  steel  trade  of  the  wrtrld  will 
confirm  the  foregoing,  and  will  bring  out  some  features 
that  are  of  significant  interest  to  the  trade  in  Can- 
ada.   The>e  features  specially  attaching  to  Canada  are: 

fa)  The  absence  of  complete  economic  inj|e|)endencc 
in  any  state  \n  its  steel  making  requirements. 

fb)  The  di.stances  .steel  making  minerals  are  fran^- 
l)orted. 

(c)  The  three  main  com|)etiti\e  market  and  jn"- 
ductioii  regions. 
til)  Every  where  throughout  the  world  there  are  de- 
posits of  certain  minerals  that  by  reason  ef  their  sit- 
uation, (piality  or  cost  of  operation,  control  or  dominate 
their  i)articular  market.  These  de|)Osits  are  well  dis- 
tributed and  caiuiot  be  said  to  be  mono|)olized  by  any 
cue  state  —  they  i-epre.sent  one  of  the  few  ontstandiin,' 
luitural  assets  each  land  is  endowed  with.  This  applies, 
not  only  to  ore  and  coal,  but  to  the  considerable  number 
of  lesser  miiuM-als  that  while  not  absolutely  essential  in 
one  way  to  the  steel  making  process,  are  from  the  point 
of  view  of  the  character  aiul  class  cf  product  as  im- 
portant as  the  ore  itself.  Thus  the  situation  presented 
is  somewhat  as  follows: 

Mineral  Dotnnuttnl  bij 

Manganese  l>ra/.il.  India.  South  Rus.sia. 

Chninu!  Rhodesia  and  New  Caleiidonia. 

X'ickel  Canada,  New  Calendonia. 

Tungsten  America,  Burma. 

X'anadium  Peru. 

Molybdenum  America.  I'anada.  Australia. 

(/))    This  has  alread.v  been  menti(med. 

((•)  It  is  at  once  evident  that  under  inotlern  con- 
ditions of  long  ocean  freight  hauls  at  competitive  figures 
general  etpiality  of  production  on  the  basis  of  cost  of 
extraction,  concentration  and  (|uality  of  ore  being  ap- 
proximately in  balance,  that  there  an*  at  present  three 
main  coinpetitive  areas. 

1.  The  Atlantic  Ocean  area,  which  would  include 
on  the  American  .side.  Xewfoundland.  eastern  coa.sf 
of  ("anada,  America  aiul  Brazil  down  to  the  Ar- 
gentiiu\  and  on  the  European  side  from  Scaiuliiuivia 
in  the  Arctic  Circle  down  to  South  Africa.  In  just 
just  so  far  as  there  is  not  intenuil  proiluction  in  any 
lands  swept  by  the  Atlantic,  an  export-trade  pro- 
iluction  by  a  country  bordering  on  the  pool  can 
penetrate  into  the  interior  markets  of  others.  Thus, 
although  there  is  a  snudler  competitive  iron-ore  area 
growing  up  in  South  Africa,  it  is  not  yet  suffi- 
ciently outlined  and  defined  to  keep  out  the  pro- 
ducts of  other  concerns  operating  on  the  edge  of  the 
main  i)ool.  The  same  remarks  are  applicable  to  a 
subsidian-  pool  in  India. 

2.  The  interior  area  of  America,  centered  in  Pitts- 
burg for  manufacture,  ami  Lake  Superior  for  ore. 
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I'lif  fdgr  (if  tliiN  area  is  iikjn  iim  lidtli  eastward  tn 
the  coast  Avlu-ro  it  overlaps  and  rdiiipetes  with  the 
\\-ester-ii  edu'e  of  tlie  Atlantic  ;irea.  and  westward 
to  till'  Pacific  cnast.  This  ccmpi'i  it\  e  i'i"_;ioii  is  of 
interest  to  Canada  since  witiiin  it  is  contained  the 
iarirest  iron  and  steel  i)i-iiduct  ion  ccntei-  in  the  Doni- 
ininn  and  within  it  in  tnrn  ai-c  two  possible  second- 
ar\'  competitive  ariMs  riiat  liavc  fnUii-c  |)ossihilities, 
.'i.  The  Pacific  Ocean  area  is  at  present  larfi'ely  un- 
dexi'loped.  Iioth  as  to  I'aw  materials.  prodnetien 
points  and  marki'ts.  Mainly  its  needs  ai'c  unknown, 
and  wlu're  tiie\  are  knnwn.  are  supplied  hy  over- 
flow fri'in  the  Atlantic  ()ceaii  area.  h'i\'e  cimntries 
lia\e  piitential  ci  mi  pet  it  I  \'e  nutlodks:  —  ('hina, 
•lapan.  An-^trala.  .\iiicrii-a  and  ('aiiada.  each  lia\'e 
wi  ndc  i\\s  I  111  this  a  rca. 

/*'//>■/.—  I  n der  midein  cnnditions  of  steel  niakinir. 
the  territory  in  w  liicli  ures  can  he  sou<>-|it  for  to  feed 
ste(>l-plants  is  wnrld  wide,  and  this  is  the  more  true 
the  nearer  the  plant  licts  tn  a  coast  line. 
Siiniiil.  Tliat  alisdiute  cuntrnl  of  raw-material  re- 
siiurccN  within  the  honndaries  of  the  eoinitry  in 
wiiicli  the  plant  is  Imilt  is  a  thin<i'  that  does  not 
exi^t.  and  ci inse(piently  steel  plants  of  the  first 
niairnit  nde  must  think  internationally  rather  than 
nationall\"  —  they  are  interested  in  steel-makin<j 
mineral  dex^elopnient  t liou'^'hont  the  Avorld. 
'I'liird.  -  That   hy  n^ason  of  the  fact  that  Canada 

Ave  ra  <re 


pos.sesses  suitable  coal  fields  on  either  coast,  and  i'- 
dominated  iu  ;ier  central  areas  by  t'he  competitive 
production  of  another  country,  her  viewpoint  of 
the  steel  industry  should  be  fii-st  international,  ami 
secondly  natronal. 

Foiirfli. — Central  Canada  heinii'  a  natural  extension 
of  the  central  cimipetit  ive  area  of  the  American 
continent,  steel  industrial  expansion  there  must  at 
all  times  exist  under  severe  competitive  condition^ 

M  <i()  n  1 1  tidr  <j(  J)c  jxi.si  I  s. 

(»nly  ore-depi  sits  of  first  magnitude  will  su]>port  a 
steel  industr.w  In  a  way  this  is  appai'eiit  from  world 
traffic  in  iroii-oi-c  that  has  been  previously  emphasised, 
iiuismuch  as  there  would  nevei'  have  been  so  wide  a  trade 
if  it  has  been  conunercially  possible  to  su])])ort  the  i!i- 
dusti'y  upon  iron-ore  de]i()sits  small  in  extent  and  low  in 
(piantity  which  each  of  the  steel-niakin<;  countries  pos- 
sesses in  considerable  abundance. 

A  commercially  minable  iron-ore  de])osit  must  meet 
three  conditions : 

1 .  Tt  must  possess  vast  i-eserve  capacity. 

2.  It  must  produce  steadily,  and, 

Its  production  inust  be  consistent  in  cpiality. 
Attention  has  been  drawn  to  three  main  competitive 
areas.  It  is  interesting  to  look  over  the  status  of  the 
principal  ore-bodies  eaterijig  to  the  steel  interests  in 
these  regions.    Thev  are  as  follows: 


( 'ompetitive 

Percent  1 ron 

Area. 

Distl-ict. 

Tons.  Content 

Atlantic.  .  .  . 

P.razil  .... 

.  0,000.000,000 

68 

^linaes  Geracs  District. 

Xewfoundlauil. 

.  :5.30().000.000 

40 

Wabana  Deposit  only. 

( 'cut  ra  1  .  .  .  . 

Lake  Superioi'. 

.  2,750,000.000 

51 

(rofipbie.   Vermilion  Mesabi  &  Cuyuna  Ranges.  Xo 

concentratable  ore  inc. 

.\t  hint  ic  .  .  . 

Sweden    .    .    .  . 

.  2.200,000,000 

57 

Mostly   in   deposits   reqtnring   concentration  largel.v 
magnetites. 

C  i 

Nor.  ( 'iiha  .   .  . 

.  3.800,000,000 

26 

A  ]n-oportion  in  flejiosits  requiring  some  form  of  bene- 
ficiation. 

N.  V.-N.  J.  .  . 

.  2,r)0(),i)()(),oo(j 

35 

Mostly  magnetites  magnetically  concentrated. 

( 'cntral 

\lahama.    .  . 

.  1.750.000,000 

36 

p]asily  mined  ore  close  to  coal  fields. 

.\lhintic 

Norwa\' 

.  500.000,000 

35 

Mostly  magnetic  concentration  propositions. 

Creat  Britain  . 

.  318,000.000 

30 

^Fa.jorit.v  low-grade  ores  requiring  considerable  bene- 
ficiation. 

I""rance  

.  3,300,000,000 

38 

P>i-iery  Meuse-^losel le  o)-e  fields,  others  in  Xormantl.\'. 

700,000,000 

55 

.Man.\-  areas  still  dormant. 

N'oi'th  Africa  . 

.  150,000,000 

48 

Kxploration  difficult  beyond  coast  liiu\ 

Pacific 

Chile  

.  100,000,000 

60 

Toto  deposits  onl.w    Other  areas. 

.\tlant  ic  .  .  . 

.  ( ireece  

100.000.000 

53 

Cop])er  and  other  metals  pi-esent.    Small  (piantities. 

Pac-ific.  .  .  . 

Australia. 

1 1:!.000.;)0() 

52 

Maii.\-  deposits  known  but  not  estimated. 

('hina  

•  400.000.00(1 

50 

.Much  less  than  supposed  and  scattered. 

.M  ex  ico  

.  3(i0.000.00() 

(iO 

Dui'ango  deposits  onl.v.    Other  areas. 

•If.  Ff)ster  P>ain.  .\    ( '.  Spencer.  ( '.  M.  ^Veld.  Wahlemar  Tiindgren,  E.  C.  Tlai'der. — Notes  on  certain  iron 
I. re  i-esn\irceN  of  rhe  ^\^l■l(h    Trans.  .\mcr,  liisiiiute  of  .Mining  Engineer. — E.  ( '.  E(dvel.  "Ii'on  Ores'"  1914.  Iron 
( Ires  of  I'll  it  CI  I  K  iiiL'-iiom  1  'M  7. 

In  the  above  list  there  is  included  the  ma.)orit\-  of  existant  in  this  area.  It  has  to  be  i-emembered. 
le  primary  (ire-de|><)sits  of  I  he  w  mill,  and  it  iv  intei-est  -     howe\er.  that  the  Pacil'ic  area  is  not  so  well  explored 


inir  to  note  the  aggregation  of  reserves  nm-ili  m|  the 
F.quator,  and  aKo  tribiitar.\  to  the  .\tlantic  area, 
naniel  V : — 


Atlantic 

Central 

Pacific 


sliowing  the  vast  preibimiiiaiu 


Toils 
27.5H8.f)00.()l)ii 
l.50().()00.000 

:i7:!  11(111,1)1 1(1 

iif   the    (ire  reserves 


and  will  i)rohahl.\"  exhihit  i:reater  reserve  capacit\- 
than  that  indicated. 

The  unit  cost  at  the  furnace  |iro\ides  an  i  iiterest  iiM'- 
standanl  \i>  wliiidi  fresh  developments  must  conform 
to  he  cniM  pet  it  i\e.  Despite  their  variety  nf  location, 
difference  in  ore  content  and  cost  of  miniiii:,  thev  are 
competitive  on  a  surprisingly  small  variation  of  cost 
per  null  at  the  furnace  in  two  iron  and  steel  areas — 
AtlanI  ic  and  Central  : 
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.^erage 
)ntent 

■a 

X   r/i  C 

heights  to 

:lantic  VaUey 

• 

)st  to  Furnace 
Per  Unit 

u 

o  o 

o  Si 

m  o  zl 

< 

a 

Brazil.    .    .  . 

68 

$1.00 

$4.00 

$5.60 

$.074 

$.097 

Newfoundland. 

40 

1.25 

1.25 

2.85 

.062 

.102 

Lake  Superior. 

r)i 

3.15 

2.80 

1.70 

.117 

.095 

Sweden   .    .  . 

57 

2.00 

2.00 

3.60 

.070 

.098 

Nor.  ("ul);i  .  . 

26 

2.00 

.90 

2.50 

.111 

.173 

N.  Y.— N.  J.  . 

35 

2.50 

1.00 

2.60 

.100 

.146 

Alabama.    .  . 

:}6 

1.00 

.25 

2.75 

.035 

.104 

Norway  .    .  . 

35 

2.50 

2.00 

3.60 

.128 

.174 

*  Findlay  on  Iron  Ore  Costs. 

Although  these  fifjures  are  based  on  prewar  costs  wliich 
may  not  eonie  ajrain  notwithstanding  the  fact  that  this 
has  occurred  Avith  other  metals  they  arc  nevertheless 
still  relatively  comparative.  The  war  did  not  alter  the 
competitive  conditions  surrounding  each  region. 

The  question  of  vast  reserves  is  a  financial  as  well  as 
a  commercial  consideration  to  any  particular  opera- 
tion. Wfhen  capital  is  invested  in  any  project  it  must 
necessarily  be  protected  by  continuity  of  operation.  In 
the  industrial  mineral  business  where  the  yearly  return 
on  the  capital  is  relatively  small,  that  continuity  of 
operation  must  cover  a  considerable  period  of  years 
and  the  greater  the  production  capacity,  the  greater 
must  be  the  reserves  upon  which  their  continued  life 
is  founded. 

The  capital  necessary  to  be  invested  in  industrial 
operation  of  this  character  is  large,  and  an  examina- 
tion of  relationship  between  capitalization  and  produc- 
tion capacity  of  typical  iron  and  steel  concerns  will 
show  that  the  invested  capital  is  in  proportion  to  the 
simplicity  or  otherwise  of  the  processes  undertaken. 
The  lowest  capital  per  ton  of  capacity  is  exhibited  by 
those  plants  producing  pig  iro7i  only,  and  the  greatest 
capital  per  ton  by  those  producing  quantities  of  semi- 
finished products  and  holding  large  reserves  of  raw- 
material,  and  varies  from  $9.00  to  $100.00  per  ton  of 
pig-iron  produced  per  year.  Inasmuch  as  the  market 
for  pig  iron  is  amply  catered  for  by  existing  production 
capacity  in  Canada,  it  follows  that  any  new  iron  and 
steel  venture  would  ultimately,  in  order  to  protect  its 
own  existence,  be  compelled  to  reach  into  semi-finished 
production,  and  therefore,  the  capital  that  would  be 
necessary  is  nearer  the  maximum  than  the  minimum. 

The  assum])tion  under  these  circumstances  is  that  a 
reasonable  capitalization  would  be  $15,000,000  and  at 
a  fair  rate  of  amortization  on  such  an  outlay  would  be 
5  percent  per  annum,  assuming  also  that  the  concern 
is  in  addition  earning  a  proper  and  reasonable  rate  of 
interest.  At  that  rate  of  interest,  41  years  would  be 
required  to  return  the  capital.  This  is  the  minimum, 
as  there  might  conceivably  be  years  in  which  the 
amount  was  not  earned,  and  so  a  total  life  of  60  years 
is  not  unreasonable,  as  a  future  outlook.  A  plant  this 
size  would  call  for  three  furnaces,  requiring  a  yearly 
ore-feed  of  300,000  tons,  with  allowance  for  lost  time 
and  shutdoAvns,  in  turn  requiring  a  reserve  of  20,000,- 
000  tons  over  the  life  of  the  plant.  This  should  be  the 
known  reserve,  leaving  "possible"  and  "probable" 
figures  to  take  care  of  future  expansion. 

From  the  above  is  clearly  evident  the  vastness  of  the 
reserves  that  should  be  in  sight  for  a  steel  operation. 


On  the  other  hand,  the  production  and  sale  of  ore  a.«i 
ore,  requires  no  such  capital  outlay,  but  it  i.s  hampered 
in  a  competitive  sen.se  by  the  neces.sity  in  Central  and 
and  Eastern  Canada  of  competitive  production  with 
Lake  Superior  or  Wabana  ores.  This  implies  equiv- 
alent or  greater  quality.  High-grade  ores  can  always 
be  marketed,  but  this  must  be  done  at  prevailing  prices, 
and  they  must  be  consistent  in  ore  content  and  furn- 
ace qualities.  The  lower  the  ore-content  the  greater 
must  be  the  tonnage  in  sight. 

Quality  of  the  Ore. 

The  commercial  limitations  under  the  head  are  two 
in  number;  a  standard  in  iron-content  and  consistency 
in  quality.  The  application  of  this  standard  is  well 
apparent  from  the  series  of  analysis  printed  herein  of 
various  well-known  operating  districts. 

The  standard  in  iron  content  ranges  from  47%^89c 
iron  and  upward.  It  averages  in  the  aggregate  prob- 
ably 50%.  Below  50%  and  down  to  47%,  competitive 
commercial  costs  must  be  compensated  by  some  other 
factor,  cheap  mining,  low  cost  of  transportation,  or  a 
chemically  arul  physically  readily-smelted  ore.  Below 
47%,  methods  of  manufacture  demand  that  some  pro- 
cess of  beneficiation  or  raising  the  unit  value  of  the 
iron  to  that  percentage  or  over  be  undertaken,  and 
there  is  added  to  the  manufacturing  costs  another  fig- 
ure which  has  to  be  offset  by  other  compensating  cir- 
cumstances. 

Manufacturing  processes  also  demand  consistencv 
in  the  ore  used  so  that  ease  of  operation  of  the  furnaces 
be  obtained,  in  order  that  cost  may  be  as  low  as  possi- 
lile,  and  that  the  quality  of  the  product  be  uniform. 
Certain  processes  of  manufacture  have  been  developed 
for  certain  classes  of  ore  but  consistency  in  each  class 
of  ore  for  each  process  is  always  desired.  It  has  not 
yet  been  found  commercially  possible  to  run  a  steel 
plant  on  the  lines  of  a  cu.stom-smelter.  buying  ores  of 
varying  quantity  and  quality,  although  it  is  possible 
to  blend  two  or  three  classes  of  ore,  provided  each 
class  is  available  in  steadv  quantity  and  qualitv 

So  far  a^s  known,  Canada  possesses  no  ore-deposits 
that  possess  the  necessary  requirements  to  warrant  be- 
ing classes  under  the  first  definition  given,  and  to  that 
extent  she  is  dependent  upon  the  ores  of  other  lands. 
Hut  she  is  extremely  fortunate  in  having  close  to  her 
l)orders  two  deposits— Lake  Superior  and  Wabanar— 
which  compare  in  first  magnitude  with  any  in  the 
world,  ore-bodies  which  possess  vast  reserves  of  con- 
sistent high-grade  ore,  together  aggregating  6,250.000.- 
000  tons,  a  not  inconsiderable  share  of  the  world's  ore 
reserves,  from  which  ore  can  be  laid  down  at  produc- 
tion points  in  Canada  well  within  the  competitive  limit. 
Beneficiation  of  Ores. 

By  this  term  is  meant  the  raising  of  the  quality  of 
the  ore  as  originally  mined  to  the  status  of  a  com- 
mercially-saleable ore  in  competition  with  otlher  areas 
naturally  endowed,  with  the  recpiisite  quality  charac- 
teristics. It  implies  that  in  addition  to  the  mining 
cost  there  is  added  at  the  mine  or  other  convenient 
point  an  additional  cost  of  operation.  Beneficiation 
is  necessary  in  the  marketing  of  millions  of  tons  of 
ore  now  being  pmduced,  and  presupposes  a  more  or 
less    intricate    technical  process. 

T.he  tonnage  of  (tre  produced  tJiat  is  lower  than  that 
suitable  for  straiglit  pro«iuction  is  veri-  great.  In 
(ireat  Britain  it  represents  normally  60-65  per  cent 
of  that  ore  used  by  steel  industry,  and  as  mined  is 
classed  as  below: 
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Iron  Content 

1 0 1  n 

Percent 

Tonnfifj^e 

ZO-oU 

2  035  963 

35-40 

41,808 

40-45 

14,202 

45-50 

284,158 

50-55 

981,943 

The  proportion  of  low-jj^rade  ores  used  iu  British 
furnacet;'  was  niuclh  increased  tlurin>r  tlie  war  because 
of  enforced  reliance  on  domestic  ores. 

Without  positive  knowlcd<rc  it  is  ajrreed  that  Canada 
possesses,  nio.stly  iu  Western  and  Northern  Ontario, 
considerable  reserves  of  ores  of  a  class  that;  in  general 
requires  beneficiation  before  they  can  become  com- 
petitive factors  in  the  industry.  Laying  aside  the 
want  of  definite  knowledge  upon  developed  tonnage 
of  definite  character,  i.  e.,  million  tons  of  magnetic 
concentrat.ible  ore,  25,  30  and  40  per  cent,  or  million 
tons  hematite,  and  definite  knowledge  of  the  mixtures 
of  the  two  that  exist,  it  is  nevertheless  apparent 
that  the  question  of  the  possible  \itilization  of  these 
ores  is  an  important  one. 

The  figures  already  recited  in  these  pages  and 
compai-ative  as  to  results  even  allowing  for  tlhc 
increase  in  cost  of  recent  yeai-s,  indicate  that  the 
limiting  co.st«  allowable  for  all  expenses  including 
benefichition  are  extremely  meagre.  Sweden,  to  be 
competitive  witli  other  countries,  has  to  deliver  her 
ores  at  the  furnace  at  9c  per  unit,  in  which  figure 
has  to  be  included  transportation  and  mining,  as  well 
as  beneficiation.  As  the  first  two  are  reputed  to  equal 
7c  per  unit,  there  is  only  2c  per  unit  allowable  for  the 
seeondarv  process,  making  a  possible  limiting  cost  of 
$1.75  per  ton.  provided  freight  and  transportation 
does  not  amount  to  more  than  ^2.So,  and  mining 
$1.75.  unless  exceptional  conditions  of  mining  and 
transportation  develop  or  the-  discovery  or  invention 
of  an  extremely  economical  concentrated  method  be 
consummated,  it  is  not  at  present  commercially  profit- 
able to  produce  these  lean  ores  in  Canada.  Snch  ores 
lhave  also  a  narrow  range  of  transportation  possiblity. 

Despite  these  .statements,  however,  these  ores  remain 
a  potentiallv  great  future  asset,  and  looking  to  that 
future,  two*  means  of  forcing  their  development  are 
available.  The  first  of  these  is  through  payment 
of  a  bounty  on  either  the  ore  mined,  or  steel  produced 
from  Canadian  ores.  In  effect,  a  bounty  to  be  of 
any  use.  amounts  to  the  Government  paying  part  of 
or  the  whole  of  the  cost  of  concentration,  and  to  be 
.succe.ssful.  <}\o\i\d  be  arranged  on  a  sliding  scale  oased 
on  the  quality,  since  otherwise  if  given  as  a  fixed  rate 
per  tou,  it  merely  allows  say  45  per  cent  ore  to  enter 
tihe  market  as  well  as  50  per  cent.  If  increased  a 
little  more,  40  per  cent  ore  becomes  minable,  and  45 
per  cent  ore  mining  Ijecomes  plutocratic.  A  bounty, 
therefore,  that  is  based  on  a  straight  tonnage  basis 
becomes  an  artificial  aid  to  a  few  ore  properties  with 
the  grade  of  ore  to  meet  or  absorb  the  bounty  and 
docs  nothing  for  the  question  of  tihe  development  of 
a  commercial  ore-field  as  a  whole.  But  the  main  ob- 
jection to  a  bounty  lies  in  the  necessity  of  its  per- 
potiiity  throughout  tlie  years  in  w^iich  exi.st.ing  ore 
sources  continue  to  produce  the  same  grade  of  ore, 
nincc  to  do  otllici-w^i.se  w<nild  be  merely  to  promote 
the  investment  of  capital  in  a  new  branch  of  the 
industry  and  leave  it  later,  if  the  bounty  is  removed, 
to  be   lost  through   competition   that   could    not  be 


faced.  A  honua  wou\d  in  all  probability  result  in 
a  temporaiy  discovery  and  operation  of  small  ore- 
bodias  ill  fitted  to  su.stain  a  .steel  industry,  a  class 
of  niining  that  Avould  inevitably  fail  when  the  bounty 
was  removed,  and  the  giving  of  a  bonus  would  not 
affect  the  merchantable  qualities  of  Canadian  ores. 
The  artificial  stimulation  of  the  producticm  of  ores 
of  uncertain  quality  and  doubtful  quality  Avill  not 
indicate  the  way  to  use  these  ores. 

Looking  at  the  subject  along  broad  national  lines 
tl!ie  solution  to  the  question  does  not  depend  upon 
bounty  considerations,  but  points  rather  to  a  pooling 
of  the  interests  concerned  to. 

Fii-sti:  Gather  and  analyze  the  information  now 
available  on  all  areas  as  to  quality,  quantity  and 
character  of  the  ores,  with  a  view  to  ascertainin- 

(a)  The  reliability  of  the  information. 

(b)  The    actual    proved   tonnage    of   each  of 
several  da.sses  of  ore  and  the  mining  and  trans 
and^^^^^^    conditiions    surrounding    each  class, 

(e)  The  potential  reserves  of  eac^  of  the  clas- 
siiicatons  of  ores  adopted. 
Second:   Based   on   the   above,   the   question  of 
their   commercial   beneficiation   should   be  made 
subject  of  a  careful  research,  followed  by  tests 
m  a  laboratory  and  experimental  plant,  conducted 
tirst  on  the  greatest  tonnage  of  ore  of  the  highest 
quality  relatively  available  that  permits  of  the 
easiest  means  of  concentration,  and  carryino-  the 
work  successively  to  lower  classifications  of  ore. 
It  IS  true  that  private  enterprise  supported  by  a 
bounty  could  possibly  reach  the  same  point,  but  for 
the  several  reasons  just  cited,   it  appears  that  t^he 

woull  be  T"^^\/>^^----  P-cl  out  in  bounties 
would  be  spent  with  greater  ultimate  benefit  to  the 
possibilities  of  the  indust^  along  the  lines  wrttten 
abo^e.  It  may  be  that  the  final  result  might  take 
-he  form  of  a  customs  beneficiation-plant,  but  before 
tnat  point  IS  finally  reached,  a  vast  amount  of  w^ork 
remains  to  be  accomplished  and  until  it  is  accom 

;i      '  "^^"^^"^1  development  in 

^v,nloh  the  investment  of  more  capital  should  be  dis 
couraged. 

Electric  Smelting. 
So  far  attention  has  been  directed  to  steel  produc- 
tion by  fuel  rediiction.  There  remains  the  po.ssibility 
of  power  reduction.  Only  in  one  region,  Montreal 
and  vicinity,  are  the  natural  conditions  such  that  the 
underlying  factors  can  be  considered  as  present  in 
reasonable  volume  and  availability.  Here  there  is 
approximately  575,000  W.  II.  P.  installed,  capable 
of  expansion  to  800,000  with  as  much  more  undevel- 
oped current.,  so  situated  that  waterborn  ores  from 
Wabana  or  the  Lakes  could  readily  be  transported 
to  the  plants. 

The  possibility  of  an  electric-steel  plant  depends 
upon : — 

(a)  The  creation  technically  of  a  process  ca- 
pable of  producing  steel  commercially  compet- 
itive with  the  fuel-produced  product. 

(b)  Available  ore-resources  of  prime  quality. 

(c)  A  sufficiency  in  water  power. 

ta)  Tecjinieally.  the  production  of  ores  to  pig 
iron  and  directly  to  .steel  has  been  accomplished, 
and  coininercially  it  has  been  a  succesj  under 
conditions  favorable  to  the  operation,  the  greatest 
and  possibly  the  only  examples  being  the  various 
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pi-oc("ssps  (IfVt'iojx'd  Miiiiiilv  ill  Sweden.  riuler 
CfiiiadiHii  eoiidif ioii>,  tlie  i)roce.s.s  would  be  iiii- 
.sneecssfid  by  reason  of  (a)  tlho  cost  of  power, 
(b)  tlie  eost  of  tlie  fuel,  and  (e)  tjie  oo?npelitivr 
conditions  tlinl  exist.  Tntil  it  is  demonstrated 
lliat  eoke  inid  a  ■")()  |)er  cent  ore  instead  of  a 
(>()  p('r  cent  ore  can  lie  reduced  to  pi<r  iron  on 
a  ba>is  coininercially  comparable  with  bla.st  fur- 
nace reduction,  tlie  exj)enditure  of  capital  in 
electric  smeltin<r  of  known  Canadian  ores  need 
not   be   further  considered. 

P,.     COAL  HKSOrKCKS. 
The  coal  resources  of  the  Dominion  are  understood 
to  lie  vast.  bein<;  in  fact  17  per  cent  of  tbe  world's 
coal  reserves.     Arran<red  by  provinces,  tlic  disposition 
of  the  coal  is  as  follows : 


Pnivince  Tons 

Nova   Scotia    ..    ..  !».7 1  S.i)fi,S,()()() 

New   r.runswi<-k    ..  1  r,1  .OOO.OOO 

Ontario   2:),0U0,()()() 

.Maintoba   1  f50,00().00() 

Inii)oi-ted  Stock 


Lake  Superior 

Imported  Imported 

Year  Ore  Coke 

IIMS  1.2!tS.421  861,522 

IDIT  1 ,2()().<S8r)  •  723,657 

1!I16  !)52,5:38  645,488 

l!ll.-.  5!)5,():i7  4S(),()22 


Travel  of  Ore  to  Coal. 

From  the  fifi-ures  ])resented,  two  facts  emerge; 
first  the  ratio  of  the  tonnage  of  fuel  to  ore;  second 
the  difference  between  the  tons  of  coal  i)ei-  ton  of 
iron  produced  on  imported  and  native  fuel. 

Since  there  is  i-eipiircd  one  and  one-half  tons  or 
over  of  coal  per  ton  of  pig  iron  |)roduced,  it  follows 
that  traiispoi'tation  rates  being  relatively  eipial.  ore 
will  always  in  the  iiderests  of,  economy  be  carried  to 
the  coal  and  conse(pu'ntly  t.iie  location  of  steel  plants 
siiould  logically  be  in  the  coal  fields.  On  this  i)rin- 
ciple  there  is  thus  segregated  three  areas  in  Canada : — 
Xova  Scotia:  P>ritish  Cohunbia  ami  Alberta,  interior 
region;  and  ISritish  Cohunbia  coast  region,  that  ai-e 
fundamentally  correct  in  this  respect. 

Natural  conditions  in  the  occui-rence  of  either  coal 
and  ore  can  upset  this  dictum,  as  for  example  of  a 
water-borne  coal  and  a  land-transported  ore.  In  this 
case,  the  reverse  would  l)e  true,  in  that  coal  could 
economically  be  carried  to  the  ore  owing  to  the 
different  in  cost  of  water  tran.sportation.  It  is  oli- 
vious  also  t.'iat  the  ratio  of  the  fuel  re(|uired  to  ore 
will  also  affect  the  problem  of  ti!ie  most  economical 
plant  position,  since  .shoidd  the  tonnage  of  coal  re- 
(piired  be  less  the  nearer  is  the  ecpiality  in  distance 
between  points  of  origin  of  raw  materials. 

The  I'atio  of  toniuige  of  fuel  to  ore  is,  however, 
an  important  one  to  the  .steel  iiulu.stry  on  another 
([uestion.  namely  the  extra  coal  recpiired  to  smelt  the 
ore.  Tliis  is  due  partly  to  the  ore  and  jiartly  to  the 
coal,  and  it  i>  naturally  a  vital  factor  in  ctmipel itiv(> 
cost.s  of  i)r()duction.  Were  things  otherwise  eipial.  this 
would  tend  to  restrict  greatly  the  eompetitive*  area 
of  Canadian  native-produced  iron  and  increase  cor- 
respondingly Canadian  foreign-produced  iron. 
Summary. 

Out  of  tjie  figures,  facts  and  fancies  discu.ssed  in 
ti'.ie  ])receding  pages,  the  following  summary  helps  to 


Sa.skatchewan    .    ..  5!».S12.000.()(K) 

Alberta    1 .072.627.4fK).fKK) 

British  Columbia    .  76.(m.ft42.WO 
Cokitif/  Colli. 

The  steel  industry,  iiiowever,  is  concerned  wit.i  cok- 
ing coal  only  as  a  reserve  by  j)rovin('es.  Figure**  for 
this  clas>  of  fuel  appear  below: 

Distance  Apart 
Province  Tons  Miles 

Xova   Scritia    ..    ..  f».718.!>6H.(K)r)   

Alberta    57.S5f).4(H).0()O       3213    .  .  . 

British    Columbia    .     66.620.242.000       3855  6(X) 

♦ 

Other  districts  contain  coals  that  will  coke  but  the 
necessity  of  production  demand  the  best  grade  of  coal 
available. 

The  amount  of  coke  consumed  per  ton  of  pig  iron 
or  «1eel   produced,  as  between   imported   and  native 
ores,   assuming   the   latter  name   to  cover   for  thes- 
purposes  the  ore  received  from  Newfoundland,  i^ 
follows : 

Semi-Native  Stock 


Ton.s  Coal 


XewfouncVJand  Native  Per  Ton 

Ore  Coal  Of  Ore 

848.574  561.135  1.51 

883.346  634.!)62  1.39 

1,012,060  712.715  1.42 

868.451  578.743  1.50 


crystallize  the  ideas  deduced  and  expre.s.sed.  Most  of 
the  deductions  made  are  common  arguments  in  con- 
temporaneous di.scussions  in  any  question  of  the 
growth  of  the  Canadian  iron  and  .steel  industry*,  but 
their  direct  relationship  to  the  expansion  of  the  coun- 
try in  the  commercial  .sense  and  indeed  to  the  building 
up  of  a  world  trade  may  not  have  been  so  well 
appreciated. 

1.  It  is  almost  universal  practice  and  econom- 
ical production  in  steel  making  to  carry  the  ore 
to  the  coal.  This  indicates  basically  t^iree  main 
iron  and  .steel  iiuhistrial  theatres  in  Canada: — 
namely  Nova  Scotia.  Alberta  and  British  Colum- 
bia. 

2.  Tiliere  are  exceptions  to  the  above  nde  ba-e<l 
upon  special  economic  conditions,  these  conditions 
existing  in  the  Ontario  Lake  regions  through  the 
(•ond)ination  of.  situation  in  the  pathway  of  a 
stream  of  high-grade  ore.  a  tariff  re.strietion  on 
the  importation  of  iron  and  steel  and  products, 
and  elimination  of  tariff  on  imported  coal  used. 

3.  The  travel  of  ore  to  coal  Is  under  modern 
conditions  world-wide  and  must  be  increasingly 
so.  a  fact  that  will  operate  to  tjie  benefit  of 
Canada  increasingly  so  in  the  future. 

4.  A  steel  industry  nmst  be  fed  by  ore-dep<xsits 
of  first  magnitude  to  be  commercially  successful, 
but  the  fact  that  there  exi.sts  no  such  known  com- 
mercial deposits  of  iron-ore  witiliin  the  boundaries 
of  the  Dominion  is  no  drawback  to  the  growth  of 
a  steel  industry  provided  the  other  basic  factor, 
namely  a  sufficiency  of  coking-coal,  exists. 

5.  While  the  area  examined  for  possible  tleposits 
of  ore  of  the  size  demanded  by  modern  industrial 
operation  is  only  a  part  of  Canada,  unfortunately 
it  is  that  part  which  is  witliin  commercial  trans- 
portation distances. 

6.  Canada  "s  steel  industry  is  fed  from  two  for- 
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ciLrii  ili'pdsits  one  ihc  Ijiiki'  Sn  |  ic  I'ii  i  r  l)islrli'l,  niid 
tilt'  n  t  111'  r  III  N Cw  I'liii  I II 1  la  1 1(  I . 

7.  'riifsc  two  (It'posits,  lioth  witliiii  a  compar- 
atively slioft  distaiii'i'  of  her  liofili'i-s,  ai'c  f osrt'tlu'i" 
nut  t'Xci'i'ili'il  ill  MiaLi'iiil  mil'  liy  anv  otiu'i-  kimwii 
ort'-doposit  in  Ihc  workl  so  i'ar  tlisi'ovci-t'd. 

S.  Tilt'  (pialily  (if  these  ores  is  of  First  ^'rade  and 
exeeei I i n ^ly  n n i I'l >riii . 

9.  Till'  drain  n|)on  llieir  resoiirees  is  g'reat,  hut 
no  niurc  jjroiiortionatelv  tiian  upon  tho  resoui-ces 
of  other  (le]>osits  hy  other  eouiitries,  with  the  one 
exception  of  l^razilian  territory. 

10.  The  Lake  Superor  ores  ean  overcome  econ- 
ouiieally  any  ore  p.iiiied  within  the  same  distance 
from  the  Canadiati  shore  of  Lake  Su])erioi-  so  far 
known,  and  these  nres  can  su|)ply  any  plant  in 
Ontario. 

IL  Tiiat  iroin;jf  westward  Lake  Superior  ores 
eoidii  almost  reach  Winnipeg  and  eould  probably 
enter  that  city  'm  a  ciini|)etitive  basis,  eould  it 
meet  there  a  ])roper  c()al-sup))ly. 

12.  There  exists  unknown  but  ])otentially  vast 
or."  de;^osits  of  secondar\'  character,  the  utilization 
of  which  is  deiieiuleiit  on  : — 

(ai  A  researcli  into  methods  of  benef iciation 
suited  to  the  i)i-oducti(ui  of  a  commercially  sale- 
able and  furnace-manageable  •')re  therefrom. 

(b)  The  commercial  coiiiix'titive  realization 
of  the  above. 

18.  The  importance  of  accomplishing  the  work 
under  clause  ll^  is  so  ureat  that  it  sbould  become 
a  nationally  condiicled  and  sni^ported  work  of  re- 
seandi. 

14.  Direct  i)i-oduction  of  steel  from  ores  througli 
the  use  of  water  power  is  an  evolution  of  ihe 
future  tbat  should  he  closely  watched.  Its  success 
is  deiHMident  upon  : 

(a)  The   proper  association  of  tbe  required, 
power  and  the  ore. 

H))  The  successful  evolution  of  the  present  or 
future  processes  of  electric  stnelting  to  a  status 
of  competitive  commercial  development. 

15.  Requirements  under  14  ari^  most  important 
to  the  Province  n\'  (.^uelirc  in  conjunction  with  her 
known  wateri)owei-s  and  eithei-  N(>wf ound laiul  oi-es 
or  other  |)ossil)le  ores  from  the  northern  shore  of 
the  (tulf  of  St.  l>awrence  in  Quebec. 

1().  The  commercial  advantages  of  steel  ])ri>diu'- 
tion  lie  with  coastline  plants  as  this  ])ermits  of 
cheap  transi)oi-tat  ion  of  both  raw  nuiterials  and 
])n)d>U'ts. 

17.  Unless  there  exists  a  market  in  ihe  hinter- 
land of  the  i)laut  sueli  an  operation  cannot  pene- 
trate commereiall.\  far  inland  against  inland  com- 
petition but  must  turn  it^  eyes  seaward  for  the  dis- 
posal of  the  niajoi'  porlimi  of  its  jiroduction. 

IS.  In  this  respect  tln'  east  and  west  of  Canada 
present  different  i)ictures.  The  eastern  market  is 
established,  is  growing,  and  connuei-cially  is  rela- 
tively ecpuil  in  size  of  consum|)tiou  to  any  else- 
where. The  western  nuirket  is  potential  and  rtda- 
tively  unequal  and  unknown  as  to  consum])! ion. 
19.  On  the  basis  of  the  facts,  there  are  four  main 
steel  industi-ial  areas  in  Canada  worthy  of  atten- 
tion. 

(a)  Kastern  Canada  (iinduding  N'ova  Scotia. 
Qnobee  ami  Eastern  Ontario  i. 

(b)  \Wstern  Ontario. 


(ci  Ceiilral  Alberta. 

(d)  ( 'oa.sl  of  Lrit  ish  ( 'olumbia. 

20.  Tbe   East    i)resen1s  the   following  features: 

(a)  The  industi-y  is  well  established,  and  its 
growth  can  he  taken  care  of  by  the  expansion  of 
existing  oi)erations  or  the  establishment  of  new 
ones  both  based  on  existing  connnercial  and  jiew 
material  conditions,  such  expansion  being  com- 
mendable as  and  when  the  growth  of  the  popul- 
ation and  industries  based  thereon  warrant. 

(b)  A  secondary  development  is  ]i()ssil)ly  fore- 
shadowed still,  in  the  future,  in  a  portion  of  the 
region  along  special  lines  through  the  develoj)- 
ment  of  electric  smelting  and  its  possible  utiliz- 
ation of  more  difficult  ores. 

(c)  Ally  change  in  the  fundamental  facts  up- 
lui  which  the  industiy  is  based  in  this  area  is 
de))endent  upon  a  siuccessfid  process  of  bene- 
ficiation  of  native  ores  and  the  slowly-changing 
conditions  of  commercial  production  of  Lake 
Superior  ores,  a  coming  change  that  has  been 
foreshadowed  by  experiments  under  waj'  iu  con- 
nection with  the  lower  grades  of  these  same 
ores. 

21.  The  Western  Ontario  Region  presents  the 
features  of : 

(a)  Being  a  western  extension  of  the  region 
described  luuler  clause  20  based  on  the  same 
umlerlying  commercial  principles  and  raw'  ma- 
terial conditions  ,and  facing  a  westei'u  market 
still  undeveloped. 

(b)  This  extension  would  be  commerciall.v 
eliminated  should  the  potentiality  of  the  third 
main  region  become  a  realit.v. 

22.  The  Central  or  Rocky  Mountain  Region 
presents  the  following  featiires: — 

(a)  As  a  steel-production  region,  its  possibil- 
ity is  entirel.v  potential  and  is  dependent  upon  : 

1.  The  future  growth  of  the  presently  small 
Avell-def ined  interior  market  of  great  future 
jiromise. 

2.  The  discovery  within  reasonable  opera- 
tion limits  of  commercial  ore-deposits  of  suf- 
ficient importance  to  meet  the  re(|uirements 
of  the  standards  laid  down. 

(b)  This  region  has  Avithin  its  borders  the 
second  and  the  greatest  a.s.set  of  any  of  the  re- 
gions in  its  great  coal  supply. 

(e)  It  also  possesses  the  iiucKmis  of  a  com- 
pact internal  market. 

(d)  Within  operative  commercial  limits  the 
growth  of  the  industry  can  be  commeiu-ed  in  a 
snudl  way  and  progress  with  the  development  of 
the  region. 

2:1.  Coast  of  British  Columbia.  This  ierritoi-y 
|)resents  these  features: 

(a)  Ther(>  is  within  the  boundaries  of  this 
region  the  third  of  the  coal  assets  of  the  Dom- 
inion. These  assets  are  located  on  water  Vrans- 
liortation. 

(b)  The  region  c<ud(l  be  indi'iicndcnt  of  in- 
ternal or  native  markets,  and  its  ixitentialities 
ilepend  upon  a  definition  and  examination  of 
!  he  markets  in  I'acit'ic  waters. 

(CI  it  is  a  develiq)nu'ut  that  could  be  (•(uisiiin- 
mated  with  either  native  or  foreign  ores. 

(d)  The   eonimeni'ement    of   the    industry  in 


IRON  AND  STEEL  OF  CANADA 


July,  1921. 


view  of  those  conditions  would  prnl);il)ly  luivf 

to  be  upon  a  considerable  scale. 

By  reaKSon  of  the  existence  of  coalfields  upon 
both  coasts,  Canada's  position  in  t^he  steel  industry 
should  be  in  the  future  important.  "With  the  single 
exception  of  Great  Britain,  there  is  no  other  coun- 
try so  favorably  situated  in  regard  to  natural  posi- 
tion. 

25.  The  further  investment  of  capital  in  either 
existing  iron-ore  developments,  or  possible  new 
ones  which  present  the  following  conditions, 
should  be  discouraged: 

(a)  Deposits  of  a  commercial  standard  which 
are  not  within  one  hundred  and  fifty  miles  of 
water  transportation.  ^ 

(b)  Deposits  which  require  beneficiation. 

(c)  Deposits  which  are  visibly  small  in  extent, 
or  uncertain  in  quality. 

26.  The  utilization  of  ore-bodies  which  require 
beneficiation  or  the  electric  reduction  of  iron-ore 
to  pig-iron  or  direct  to  steel,  are  problems  to  be 
considered  first  technically  for  many  years  before 
eai)ital  investment  should  be  allowed. 

27.  No  capital  investment  should  be  made  in 
new  plants  destined  for  the  production  of  primary 
products  competing  in  existing  production  areas, 
nor  in  direct  electric-smelting  plants,  and  capital 
invested  in  non-producing  areas  sjiould  only  be 
undertaken  after  i)ainstaking  investigation,  on  the 
understanding  that  the  amount  ultimately  involv- 
ed is  huge. 

28.  These  facts  are  cited  because  the  capitaJ 
which  might  be  invested  along  these  lines  will  pro- 
duce nothing  that  benefits  the  growth  of  Canada, 
and  tluit  capital  can  be  much  more  advantageously 
utilized  elsewhere  and  in  other  lines. 


PRODUCTION  OF  IRON  AND  STEEL  IN  CANADA. 
Pig  Iron  and  Ferro- Alloys. 

(Abstract  of  Monthly  Re])ort  of  Dominion  Bureau  of 
Sta>tisties). 

The  production  of  ,pig  iron  and  ferro-alloys  in  Can- 
ada during  the  month  of  April  declined  still  further  to 
a  new  low  level  for  the  year,  the  entire  output  for  the 
month  amounting  to  only  39,693  long  tons.  The  out- 
put of  basic  open  hearth  iron  suffered  most,  dropping 
from  35,662  tons  in  March  to  15,971  tons  in  April,  all 
of  which  was  made  by  firms  for  their  own  use.  The 
increase  in  the  production  of  foundry  iron,  noted  in  the 
March  report,  was  continued  in  April,  when  the  output 
rose  to  22,929  long  tons.  This  represents  an  increase 
of  6,133  tons  over  the  March  production.  The  greater 
part  of  the  increase  was  produced  for  further  use  in 
processes  of  manufacture,  the  amount  credited  to  this 
item  being  6,165  tons  in  March,  as  compared  with 
11.544  tons  in  April.  Foundry  iron  made  for  sale  rose 
from  10,631  tons  in  March  to  11,385  tons  in  April.  No 
malleable  iron  was  produced  during  the  month,  nor  was 
any  low  phosphorus  pig  made  in  electric  furnaces. 

Ferro-alloys  production  amounted  only  'to  793  tons 
during  the  month,  which  is  a  further  loss  of  156  tons. 
No  spiegeleisen  was  made  in  Canada  in  April. 

At  the  close  of  the  month  six  furnaces  were  active 
and  fourteen  idle.  This  is  a  net  gain  of  one  furnace. 
At  the  close  of  March  the  Algoma  Steel  Corporation 
had  only  one  furnace  in  operation,  but  at  the  close  of 
April  three  furnaces  were  in  blast.  The  Canadian 
Furnace  Company  at  Port  Colborne  reported  its  furn- 


ace as  idle  at  the  end  of  the  month.  The  remainder  of 
the  li.st  was  unchanged.  Two  furnaces  were  operated 
by  the  Steel  Company  of  Canada  at  Hamilton,  Ontario, 
and  one  by  the  Dominion  Steel  Corporation  at  Sydney, 
Cape  Breton. 

The  average  daily  production  of  coke  and  anthracite 
furnaces  in  the  United  States  during  April  wag  only 
39,768  tons  per  day,  and  was  the  lowest  output  record- 
ed since  June,  190^. 

Steel  Ingots  and  Castings. 

The  April  production  of  steel  ingots  and  castings  in 
Canada  established  a  new  low  record  for  the  year  when 
a  total  of  only  27,381  long  tons  was  made.  The  previ- 
ous month's  output  was  nearly  53,0.50  tons.  Most  of 
the  loss  was  in  basic  open  hearth  steel,  the  production 
under  this  item  receding  from  50,946  tons  in  March  to 
25,252  tons  in  April,  all  of  which  was  made  by  firms 
for  their  own  use.  Only  191  tons  of  electric  steel  in- 
gots was  produced  and  of  this  172  tons  was  made  by 
firms  for  their  own  use  in  further  process  of  manu- 
facture. Thus,  the  total  quantity  of  steel  ingots  made 
in  April  was  25,443  long  tons.  The  to-tal  for  March 
was  51,318  long  tons.  Direct  steel  castings  increased 
from  1,732  tons  in  March  to  1,938  tons  in  April.  The 
increase  was  principally  in  the  production  of  electric 
siteel,  which  rose  from  1,482  tons  in  March  to  1,683  tons 
in  the  month  under  review.  Of  the  latter  amount  1,456 
tons  was  produced  directly  for  sale.  More  converter 
steel  was  also  made  during  the  month,  109  tons  being 
reported  as  made  for  sale  and  15  tons  for  further  use. 
The  output  of  basic  open  hearth  steel  castings  declined 
from  152  tons  in  March  to  131  tons  in  April. 

In  the  "Monthly  Report  of  the  Trade  of  Canada" 
prepared  in  the  External  Trade  Division  of  this  Bureau, 
a  section  is  devoted  to  imports  of  "Iron  and  its  Pro- 
ducts." Under  this  heading  all  commodities  consist- 
ing principally  of  iron  and  steel  are  listed  each  month, 
the  quantities  and  values  of  the  imports  under  each 
item  being  shown  opposite  the  names  of  the  countries 
from  which  each  commodity  is  imported.  The  import- 
ations of  "Iron  and  its  Products"  thus  defined  amount- 
ed in  value  during  the  twelve  months  ending  ^lareh, 
•1919,  to  a  total  of  .l!l92,527,377,  of  which  $185,116,309 
represented  the  value  of  products  of  United  States 
origin.  During  the  next  twelve  months  the  total  im- 
ports were  valued  at  $186.31!*, 876,  and  of  this  amount 
.$178,661,606  was  spent  for  United  States  products.  In 
each  of  the  two  years  just  reviewed  the  entries  under 
the  same  headings  as  before  of  iron  and  its  products 
from  the  United  Kingdom  amounted  to  a  little  over  six 
million  dollars  in  value.  During  the  twelve  months 
ending  ^larch,  1921,  Canada  imported  iron  and  steel 
products  valued  at  $16,698,085  from  the  United  King- 
dom; .$226,862,465  from  the  United  States  and  $2,065.- 
903  from  other  countries,  a  total  in  all  of  $245,626,453. 
It  will  be  observed  that  imports  of  iron  and  steel  pro- 
ducts during  the  twelve  months  ending  March  of  this 
year  showed  an  increase  in  value  of  32  per  cent  over  the 
previous  year  and  22  per  cent,  over  the  valuation  cre- 
dited to  the  same  items  for  the  twelve  months  ending 
March,  1919. 


TI.  J.  Froyn,  President.  Freyn,  Brassert  &  Company. 
Chicago,  111.,  sailed  for  Europe  on  an  extended  busi- 
ness trip  through  England,  Belgium,  Holland.  France 
and  other  countries.  !Mr.  Freyn  is  expected  to  return 
in  October. 
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Correspondence 

IS  THE  MACHINERY  TRADE  WAITING  FOR 
•SOMETHING  TO  TURN  UP.  " 

THE  EDITOR  ■•fi-ou  and  Steel  of  Canada." 

Sir, — Once  upon  a  time,  here  in  Canada,  we  had  a 
good  steady  demand  for  the  products  of  our 
machine  shops,  from  jobbing  stops  to  auto  fac- 
tories, and  I  am  not  referring  to  the  "  Shell 
Game,"  but  before  then.  In  those  days  it  was 
a  common  saying,  and  more  nearly  true  than  such 
sayings  usually  are,  tliat  no  man  need  want  for  work 
in  this  couii'trN".  Such  reflections  now  x^ead  like  the 
fairy  stoi'ios  of  our  youthful  days,  and  looking  back- 
ward in  contrast  with  today,  makes  one  feci  that  we 
must  have  had  a  fairy  god-mother  who  has  since  de- 
serted us  for  our  ingratitude. 

It  is  not  necessary  to  dwell  upou  the  mournful  situa- 
tion of  today  which  is  all  too  well-known.  The  silence 
that  has  decended  upon  our  industrial  communities, 
and  the  meeting  in  the  streets  with  men  whose  presence 
there  in  the  day-time  is  unusual,  are  continual  remind- 
ers that  the  times  are  out  of  joint.  What  I  do  wish  to 
dwell  upou  is  that  so  far  as  my  knowledge  goes  there 
has  not  been,  and  is  not  being,  any  serious  attempt 
made  to  get  back  to  what  I  think  I  am  justified  by  the 
experience  of  past  years,  in  calling  normal  times. 

What  has  been  the  rule  during  the  greater  part  of 
our  history,  must  be  the  normal  state  of  affairs,  and 
work  for  every  one  nearly  all  of  the  time,  having  been 
the  condition  in  this  country,  it  follows  that  this  is  the 
noumal  condition,  and  it  should  be  within  our  ability 
to  restore  it,  as  all  the  tendencies  will  be  in  favor  of  a 
return  to  normal. 

The  fact  that  one  of  the  tribes  inhabiting  this  globe 
has  passed  through  one  of  its  periodical  spasms  of  in- 
sanity, and  caused  the  destruction  of  a  large  part  of 
our  material  wealth  before  it  could  be  placed  under  re- 
straint, is  'the  cause  of  much  of  the  abnormality  now 
e.xisting,  but  is  no  excuse  for  supinely  waiting  for  the 
return  of  normality.  I  am  very  keenly  aware  of  the 
magnitude  of  the  problems  to  be  solved,  and  have  no 
intention  of  denj'ing  the  skill  imd  delicacy  with  which 
the  solution  must  be  worked  out,  but  my  reading  and 
situdy  of  tile  i)rogress  of  affairs  leads  me  to  the  con- 
clusion that  the  machinery  trade,  at  all  events,  is  sim- 
ply waiting  Micawber-like  for  ''something  to  turn  up." 

I  am  quite  aware  that  some  firms  are  energetically 
pursuing  any  thing  that  looks  like  a  prospect  for  au 
onier,  and  without  in  the  least  desiring  to  discourage 
their  efforts  in  this  direction,  would  point  out  that  the 
orders  they  are  after  are  for  goods  that  will  be  pur- 
chased in  any  event,  and  the  order  will  be  placed  if  not 
with  them,  with  some  other  firm,  and  as  far  as  'the 
general  situation  of  the  country  is  concerned  their  ef- 
forts are  purely  selfish  and  do  not  increase  the  total 
volume  of  employment.  The  point  I  wish  to  nuike  is 
that  we  must  devote  our  eiu-i-gies  and  intelligciu-e  to 
the  getting  back  of  the  w]u)lc  trade  to  what  is  after  all 
only  its  normal  condition,  before  we  can  consider  that 
we  are  displaying  signs  of  human  intelligence.  I 
would  like  to  venture  the  opinion,  that  if  the  same  skill 
and  energy  that  is  now  devoted  to  fighting  between 
ourselves  for  the  small  orders  that  are  going,  was  com- 
bined and  put  to  work  to  get  back  to  normal,  this  one 
Btep  alone  would  carry  us  a  long  way  on  our  road,  as 
it  would  inspire  confidence  in  tho.se  who  are  now  stay- 
ing out  of  the  market  through  panic,  and  .so  remove 


what  is  in  my  opiiiion  the  biggest  obstacle,  namely  lack 
of  confidence  in  the  future  of  our  country. 

That  there  is  a  serious  lack  of  confidence  on  the  part 
of  those  who  have  capital  to  invest,  is  clearly  shown 
by  the  fall  in  the  prices  of  all  stocks  on  the  Stock  Ex- 
chaiige.  Taking  the  shares  of  the  two  principal  steel 
companies  traded  in  on  the  Montreal  Exchange,  we 
find  that  the  Steel  Company  of  Canada  common  stock 
sold  at  88  in  December  1919,  is  now  being  sold  at  less 
than  half  the  price,  namely  43.  And  Dominion  Steel 
sold  at  75  in  December  ]919,  is  now  quoted  at  24,  or 
less  than  one-third  of  its  highest  price. 

The  problem  before  us  is  first  to  determine  what  is 
preventing  the  machinery  trade  getting  back  to  nor- 
mal, and  secondly  what  steps  we  can  take  to  expediate 
'the  return  of  normal  business.  It  must  be  admitted 
that  the  problem  is  too  large  for  any  individual  efforts,; 
and  will  require  the  combined  intelligence  of  the  whole 
trade  to  accomplish  any  useful  results.  On  the  other 
hand  the  experience  of  the  last  two  years  would  seem 
to  indicate  that  it  is  useless  to  wait  longer  for  matters 
to  right  themselves,  a  very  little  while  longer  of  this  idle 
waiting  for  something  to  turn  up,  will  produce  such  a 
state  of  destitution  upon  a  large  percentage  of  the 
population  as  to  threaten  civic  disorder  resulting  from 
wide-spread  hunger,  and  blame  for  which  would  be  laid 
at  the  door  of  our  leaders  because  they  have  failed  us 
just  Avhen  efficient  leader.ship  was  most  essential. 

While  I  cannot  pi^etend  to  be  able  to  offer  a  detailed 
solution  of  the  difficulty,  still  there  are  cei'tain  broad 
aspects  of  the  situation  from  a  study  of  which  the  road 
'to  a  solution  may  be  indicated.  In  the  first  place,  un- 
fortunately for  us,  the  machine  trade  is  practicallj'  at 
the  apex  of  our  present  civilization,  that  is,  any  lower- 
ing of  the  standard  of  civilization,  will  injure  the  ma- 
chinery trade  first.  This  leads  to  the  thought  that  as 
at  least  half  of  the  population  of  the  World  is  living 
under  primitive  conditions,  the  leading  of  these  people 
to  a  civilization  more  nearly  equal  to  our  own,  should 
produce  a  demand  for  a  quantity  of  maehinerj'  equal  to 
the  amount  now  in  use,  Avhich  demand  Avould  give  em- 
ployment to  all  our  skilled  trades  for  this  generation 
at  least.  How  these  people  are  'to  pay  for  the  machin- 
ery will  be  require  to  be  worked  out,  but  as  a  machine 
will  pay  for  itself  in  the  increased  production  it  will 
give,  the  question  cannot  be  insoluble. 

With  regard  to  our  domestic  trade,  the  normal  de- 
mand for  goods  is  held  up  by  the  expectation  of  fur- 
ther reductions  in  prices  in  the  near  future,  which  pre- 
vents the  purchase  of  anything  beyond  what  is  imme- 
diately required.  It  it  can  possibly  be  done,  the  fix- 
ing of  prices  for  a  reasonable  period  ahead  will  remove 
this  obstacle  and  permit  the  proceeding  with  a  volume 
of  construction  which  would  start  up'  the  bulk  of  our 
factories  and  as  the  output  of  really  new  construetive 
work,  as  distinct  from  machinery  for  desti'uctive  pur- 
]K).ses,  has  been  far  below  normal  since  1914.  there  must 
be  a  large  latent  demand  that  has  accumulated  during 
these  seven  years. 

The  fixing  of  prices  for  the  future,  is  a  problem  that 
is  beyoiul  the  capacity  of  any  single  manufacturer,  be- 
cause into  his  costs  enter  so  many  other  costs  over 
which  he  has  no  control  such  as  raw  materials,  trans- 
l)ortatioji,  labor,  taxes,  interest  on  borrowed  money, 
ete.  It  .should  be  feasible,  however,  if  all  parties,  labor, 
numufaeturer.  and  banker,  meet,  to  solve  the  problem, 
in  the  successful  solution  of  which  they  are  all  equally 
interested.   1o   arrive  at  some   fixed   prices  for  the 
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pari  »'ai-li  l^la.N  >.  will  pwniiil   the  rixiii",'  ol'  tin' 

price  of  tlic  coriiidotcd  product  on  sonic  stable  l)asis  for 
ii  year  or  more. 

As  the  <ranie  is  Ijciiif:  i)layed  now.  eaeli  party  whose 
wapes  or  other  pain  is  at  stake  in  fixin*;  the  prices  of 
the  finished  product,  may  be  quite  satisfied  tliat  the 
lo'.'al  price  is  too  liiffh  for  the  market,  but  each  party 
is  afraid  that  the  others  may  escape  their  share  of  the 
loss,  aiul  so  wc  liave  the  result  as  a  little  cut  off  the 
cost  here,  by  one  |)arty.  and  a  little  nibbled  off  there, 
bv  the  other,  each  beiii^  afraid  !o  i^o  too  far  for  fear 
of  the  other  <rettin<.'  an  undue  advaiitajre. 

The  final  result  is  that  the  |)rospcctive  liuycr  dc 
cides  to  stay  out  of  the  market,  until  he  is  abso]ut<'ly 
sure  that  the  nii)l)lin«>'  at  the  ])rice  is  all  done,  and  as 
there  is  no  way  of  knowing  .just  when  the  price  has 
reached  rock  bottom,  there  is  no  end  in  sight  to  the 
process,  it  would  be  far  better  to  make  a  good  sub- 
stantial cut  l)y  ail  iiarties,  in  fair  ratio  to  each  otlier, 
at  one  stroke,  and  get  right  to  the  bottom  at  once. 

Those  to  wln)ni  1  am  particularly  addressing  myself, 
namely  the  people  dependent  upon  the  machinery  trade, 
must  "not  overlook  the  fact,  that  the  demand  for  ma- 
chinery is  dependent  upon  the  continuance  aiul  ad- 
vancemen;  of  the  present  system  of  civilization,  whicli 
is  after  all  an  artificial  one,  and  therefore  not  .self-sus- 
taining. If  this  civilization  is  to  continue  and  imi)rove, 
which'^is  what  wc  all  desire,  although  we  may  have 
different  ideas  as  how  it  may  be  improved,  it  behooves 
us  to  bestir  ourselves  to  hold  what  we  have  gained,  as 
the  i)ressing  (lucstion  at  the  moment  is  not  to  advance, 
but  to  avert  the  very  real  danger  we  are  in  of  slipping 
back  to  a  lower  civilization  if  we  do  not  combine  to- 
gether to  hold  our  gains  and  ovei'conie  the  drag  back- 
ward to  barbarism. 

Let  tho.se  who  do  not  appreciate 'the  danger  of  a  re- 
version to  barbarism,  consider  what  will  be  the  effect 
of  another  year  of  the  present  unemployment,  and  bear 
in  mind  that  we  have  readied  a  stage  where  not  one 
of  our  most  experienced  business  men  will  venture  a 
prophecy  of  how  long  this  slump  may  last,  beyond  a 
guess  that  it  may  be  a  year,  or  it  may  be  three  years 
before  we  begin  to  approach  normal  times  again.  I 
venture  to  say  that  I  do  not  believe  our  civilization 
can  stand  the  strain  of  even  only  ojie  year  more  of  tliK 
disorganization. 

To  avoid  the  calamity  that  is  close  upon  us,  will  de- 
nmnd  the  exercise  of  all  the  inlelligence  of  which  we 
are  capable,  and  at  the  same  time  and  more  important 
still,  of  a  disi)lay  of  altruism,  and  a  spirit  of  comrade- 
ship, the  lack  of  which  between  the  employer  and  the 
employee  in  the  past  has  been  greatly  responsible  for 
our  pi-esent  situati()n.  All  are  in  the  same  boat,  and 
unless  we  all  pull  together  all  will  be  lost. 

The  onus  of  beginning  the  proceedings  is  npon  those 
who  by  virtue  of  tiieir  talents,  have  be«u  raised  to  posi- 
tions of  responsibility,  and  they  musit  for  a  time  forget 
the  selfish  interests  of  the  individual  company  by  whom 
they  are  employed,  and  .ioin  together  in  a  combined 
study  of  the  whole  situation,  and,  as  in  the  final  ana- 
lysis, the  problem  is  simply  one  of  getting  up  to  where 
we  were  in  1!)14.  it  should  not  be  beyoiul  their  collec- 
.  five  ability. 

.TOHX  WATTS. 

i\cw  ( ilasgow.  X.S. 


r.  S.  STI';!')!,  <  ()i;i'n|;.\  |  |()N   KKDIt  !•>  I'KMCHs 
AND  \v.\(;ks 

(  liairnian  (!ary.  of  tlie  Steel  ( 'f)rporation  has  an- 
nounied  a  reduction  in  prices  to  conform  with  recently 
announced  sclicdides  of  I>ethlehcm,  Republic,  and  other 
independents.  He  also  announced  abrogation.  -Inly  Hi. 
of  the  s(-called  '  basic"  or  "f)vertime"  day  put  into 
effect  during  the  war  as  an  emergency  measure.  • 

Klimiiuition  of  overtime  day.  according  to  which  the 
men  received  "  time  and  a  half"  for  time  worked  in 
excess  of  eight  iiours,  will  reduce  daily  wage  for  10 
hours  fr«mi  about  $4.0.')  the  present  rate,  to  $.3.70,  a  cut 
of  over  81/^  per  cent. 

Where  the  12-hour  shift  is  in  operaticn.  as  still  thf* 
case  in  certain  departments  of  some  corporation  mills, 
tlie  financial  saving  through  elimination  of  the  basii- 
(lay  in  figuring  i)ay  will,  of  course,  be  greater.  At  pre- 
sent rat '  of  M  cents  an  hour,  with  time  and  a  half  for 
overtime,  the  wage  for  12  hf)urs  is  $.").1?<.  On  the  new 
basis,  straight  pay  for  12  hours  will  be  -$4.44.  a  saving  r  f 
two  hours'  pay.  nv  over  14  per  cent  of  the  old  rate. 

Prior  to  the  i-or|)<uation  s  wage  cut  May  16,  the  daily 
rate  for  common  labor  was  4()  cents  an  hour,  or  $.').0() 
f(  r  a  lO-linin-  day  on  the  eight-hour  day  schedule.  This 
rate,  put  into  effect  Feb.  1.  1920,  was  the  iiighest  ever 
paid  by  the  corporation.  The  new  rate  just  announced, 
giving  $.3.70  for  a  10-hour  day,  represents  a  reduction 
of  over  2H  per  cent  from  peak  wages  for  10  hours'  work, 
and  an  even  greater  reduction  in  the  case  of  12  hours' 
work.    The  pay  in  ^'.)^7l  for  a  10-honr  day  was  $2. 

The  corporat ion  "s  cut  in  prices  brings  the  entire  trade 
cnce  again  to  a  stabilized  level,  such  as  existed  on  April 
]'A.  when  the  coi-ixu-ation 's  last  cut  went  into  effect. 
Then,  as  now,  action  of  the  cor|)oration  followed  ipiick- 
ly  an  announcement  of  a  new  schedule  by  one  of  the 
leading  independents.  The  price  cut  of  the  eorpora- 
ti(  11  at  that  time,  however,  was  more  significant  tlian 
today "s,  as  prior  to  the  Ai)ril  l.'{  cut  the  corporation 
had  been  adhering  strictly  to  the  Industrial  Board  level 
established  in  March,  1!)!!),  while  in  tiie  present  ca.se  it 
has  been  generally  believed  for  .some  weeks  that  the  cor- 
poration has  been  meeting  competition  of  independents 
w  lierever  necessary  to  protect  its  business.  Official  con- 
firmati(  n  of  such  acti(m.  however,  has  been  forthcoming 
nidy  in  (me  or  two  i)roducts. 

The  corjxu'ation  "s  new  prices,  compared  with  tliose  of 


April  13,  and  the 

Industrial 

Board 

level,  are 

as  follows : 

Iiulustrial 

.luly  7 

April  13 

Board  level 

Bars  

$1.90 

.$2.10 

.$2.3.') 

Structural  shapes 

»      .   .        .  . 

2.00 

2.20 

2.4.') 

riates   

2.00 

2.20 

2.t).') 

:r).00 

3S.00 

42.00 

15 diets.  4x4  .  .  . 

3:5.00 

37.00 

38..)0 

Slabs   

34.00 

38.00 

41.00 

iilue    annealed  ; 

dieets.  . 

2.(i.') 

3.10 

3..').') 

Black  sheets 

3..')0 

4.00 

4.3.') 

Galvanized  sheetf 

4..')0 

.').00 

.').70 

Tin  plate   

.").7.') 

6.2.') 

7.00 

Skelp  

2.00 

Later,  on  July  8th.  the  Corporation  announced  reduc- 
tion from  $2.00  to  $(i.00  per  ton  on  standard  steel-pipe, 
and  from  ,$4.00  to  $12.00  per  ton  on  boiler  tubes,  wire 
nails  are  reduced  from  $."{.00  to  $2.7.')  per  keg.  and  i)laLn 
wire  fnmi  $2.7.")  to  $2..')0  per  hundred  pounds. 
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Gurney  Foundry 

A  Leading  Manufactxirer 
Domestic 

By  A.  R.  R. 

Few,  indeed,  ol:  our  national  Canadian  industries 
have  been  more  searchingly  tested  by  time  than  the 
Gurney  Foundry  Company,  Ltd.,  has  been.  And  few, 
if  any,  have  .stood  time's  rigorous  testing  better.  This 
business,  whicli  i.s  well  known  throughout  the  Domi- 
nion, was  founded  in  the  year  1843  by  the  gi'andfather 
of  the  present  President  of  the  Company.  Its  birth- 
place was  Hamilton,  Ont., — a  city  by  the  way  which 
lias  been  the  scene  of  the  laying  of  the  foundations  of 
not  a  few  of  the  manufacturing  concerns  which  today 
loom  largest  in  thie  industrial  life  in  Canada. 

From  its  earliest  inception  the  business  progressed 
steadily,  and  in  the  year  1868,  a  branch  of  it  was  estab- 
lished in  Toronto.  Later  on,  this  became  the  Com- 
pany's principal  establishment,  and  the  plant  at  Ham- 
ilton was  relinquished.  Some  fifteen  years  ago,  the 
Company  built  at  West  Toronto— some  five  or  six  miles 
from  the  centre  of  the  city — what  is  still  its  largest 
plant.  It  possesses  another  plant  also  in  Toronto — at 
500  King  Street  West  where  its  chief  executive  offices 
are  iilsn  located. 

Montreal  Plant  And  Subsidiary  Organizations. 

Further,  the  Company,  last  year,  added  to  its  plants, 
its  present  ^Montreal  undertaking,  as  to  the  layout,  etc. 
of  which  something  will  be  said  later.  This  plant  is 
conveniently  and  admirably  located  at  St.  Laurent,  just 
a  few  miles  di.stant  from  Montreal. 

The  Gurney  Foundry  Company,  Ltd.,  has  two  subsidi- 
ary organizations.  One  of  these  is  the  Guniey-Massey 
Company,  of  ^lontreal,  which  is  a  distributing  house  for 
the  Company's  products  east  of  Brockville,  Out.  The 
other  is  the  Gurney  North  West  Foundry  Company,  of 
Winnipeg.  The  last-mentioned  concern  is  a  distribut- 
ing house  for  the  Company's  products  in  the  Western 
provinces,  with  the  exception  of  British  Columbia. 
For  British  Columbia  the  Company  has  a  separate  dis- 
tributing house  at  Vancouver,  called  the  Gurney  Foun- 
dry Company,  as  it  does  not  constitute  a  separate  com- 
pany in  itself. 

Then,  affiliated  with  the  Gurney  Foundry  Company, 
there  is  a  sister  company,  manufacturing  precisely  the 
same  products,  and  known  as  the  Gurney  Heater  Man- 
ufacturing Company,  of  Boston,  Massachusetts.  The 
plant  of  this  sister  company  is  at  Framingham,  Massa- 
chusett.s,  and  has  its  offices  in  New  York,  Philadelphia 
and  Washington.  This,  it  should  be  made  plain,  is  an 
entirely  separate  company,  but,  as  has  been  noted,  its 
products  are  the  same  as  those  of  the  Gurney  Foundiy 
Company,  Ltd.,  and  tiie  same  remai-k  applies  to  its 
principal  offices. 

With  regard  to  the  ^rontieal  plant,  at  St.  Laurent, 
this,  as  mentioned  above,  was  added  to  the  Company's 
undertakings  i)i  1920  when  the  physical  assets  of  the 
Canada  Stove  Company  were  acquired.  The  Van- 
couver house  was  established  so  long  ago  as  1897,  and 
the  establishment  of  the  Montreal  distributing  house 
was  prior  even  to  that,  having  taken  place  about  thirty 
five  years  ago,  while  the  \orth  Western  distributing 
house  was  ostablish-'i!  in  II'OT. 

Company's  Officers  And  Employees. 

^^r.  E.  H.  Gurney,  the  grandson  of  the  original  fouii- 
iler  (if  the  business,  i.s  President  of  the  Gurney  Foundry 


Company,  Ltd. 

of  Stoves,  Ranges  and 
Heaters. 

JONES. 

Foundry  Company,  Ltd.,  and  of  all  the  companies  affi- 
liated with,  or  subsidiary  to,  that  undertaking.  Mr, 
William  T.  Isaac,  of  Boston,  Massachusetts,  is  Vice- 
President,  and  he  is  also  the  general  manager  of  the 
Gurney  Heater  Manufacturing  Company,  of  Boston, 
the  American  sister  company.  Mr.  W.  R.  Gibson  is  the 
general  manager  of  the  Gurney  Foundry  Company, 
Ltd.,  while  Mr.  Roy  Oaton  is  the  secretary,  and  Mr.  F. 
F.  Skinner,  the  treasurer. 

The  company's  employees  at  the  present  time  num- 
ber about  1,000.  As  business  can  scarcely  be  said  to 
have  been  at  normal,  in  the  lines  which  the  Company 
manufactures,  for  several  years,  the  fact  that  it  main- 
tains so  large  a  staff  of  employees,  under  present  busi- 
ness conditions,  is  eloquent  testimony  as  to  the  volume 
and  scope  of  its  manufacturing  operations.  The  Com- 
pany deservedly  enjoys  the  I'eputation  of  being  an  ex- 
emplary employer.  As  to  its  care  in  fostering' the  re- 
creational side  of  the  lives  of  its  employees,  a  word  or 
two  will  be  said  presently  in  describing  the  big  plant 
at  West  Toronto.  One  often  hears  it  said  that  it  is  a 
matter  of  great  difficulty  to  do  anything  appreciable  in 
the  way  of  fostering  this  i*eereational  side  in  the  case 
of  workers  at  plants  situate  in,  or  adjacent  to,  a  big 
city.  But  the  Gumey  Foundry  Company's  experience 
certainly  contradicts  this.  For  the  Company  takes 
great  pains  to  render  its  employees  contented  and  com- 
fortable, and  is  rewarded  by  the  spirit  of  loyalty  to, 
and  pride  in,  the  concern  which  the  latter  evince. 
A  "Very  "Wide  Range  of  Products. 

Exceedingly  wide  is  the  Company's  range  of  pro- 
ducts. To  put  the  matter  in  a  nut-shell,  it  may  be  said 
that  among  its  products  is  included  practically  every- 
thing essential  to  heating  and  cooking  purposes.  The 
high  reputation  of  its  products  for  durability,  and  all 
else  that  pertains  to  a  rarely  high  standard  of  quality 
is,  of  course,  Dominion-Avide.  Not  only  that,  but  it  ex- 
tends far  beyond  the  confines  of  this  country.  Every 
kind  of  stove  and  range  and  furnace  is  turned  out  from 
the  Company's  plants.  So  is  everything  for  steam  and 
li.ot  water  heating — indeed,  the  Gurney-Oxford  boilgrs 
and  radiators  are  a  household  Avord  for  excellence. 
The  Company  also  operates  a  contracting  department 
Avhich  has  put  the  kitchen  apparatus  into  most  of  the 
leading  Canadian  hotels,  among  which  may  be  men- 
tioned the  Chateau  Laurier,  at  OttaAva,  the  Fort  Garry, 
at  Winnipeg,  and  the  Royal  Alexandra,  at  Winnipeg. 
It  has  also  put  its  various  lines  of  manufacture  into 
many  of  the  principal  hospitals  in  thie  country,  includ- 
ing the  Toronto  General  Hospital. 

In  a  talk  Avhich  the  Avriter  had  the  other  day  with  the 
Company's  President,  Mr.  E.  H.  Guniey,  the  latter,  in 
reply  to  a  (luestion  as  to  business  conditions  and  pro- 
spects, gave  a  reply  Avhich,  in  vieAV  of  the  very  general 
depression  of  Avhich  one  hears  and  sees  so  much — and 
certainly  not  least  in  Toronto — just  noAv,  is  very  far 
I'roni  discouraging.  "We  are,"  he  said,  "doing "more 
I)usine.ss  than  Ave  Avere  doing,  at  this  time  of  year,  in 
1919,  though  certainly  a  good  deal  less  than  we  Avere 
doing,  at  the  same  time  of  year,  in  1920.  I  should  add 
that  Ave  are  experiencing  a  sIoaa-,  but,  at  the  same  time, 
a  steady,  imjirovement  in  linsiness  each  month.  And 
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I  his  im|)i-()veiiic)if,  l)otli  in  pcrceutai^c  and  in  total  vol- 
ume t'i}j;iires,  has  been  oxperieiu-i'd  since  the  first  of  tlie 
year. 

The  Big  Plant  At  West  Toronto. 

Tlie  large  Boiler  and  Kadiator  plant  of  the  Gurney 
Foundry  Company,  Ltd.,  is  located,  as  has  been  men- 
tioned above,  at  West  Toronto.  In  the  opinion  of  ex- 
perts, this  plant  is  an  ideal  one,  alike  in  the  suitability 
of  its  location  and  in  the  admirable  arrangement  of  its 
various  manufacturing  units. 

The  site  covers  api)roxiniately  12  acres  of  ground 
and  the  plant  proper,  consisting  almost  entirely  of  one 
storey  buildings  of  a  modern  type  for  foundry  practice, 
covers  approximately  6  acres.  The  foundry  proper  has 
an  area  of  nearly  2  acres  and  is  supplied  with  metal 
from  three  cupolas,  one  of  which  is  the  largest  in  Can- 
ada. Moulding  machines  are  extensively  used  through- 
out in  this  department. 

In  order  to  supply  a  large  plant  of  this  type  with 
core  sand  and  iron,  the  most  modem  handldng  facilities 
have  boon  installed.  For  example,  the  mixed  core  sand 
and  oil  are  never  touched  by  hand  until  they  are  in  the 
coremaker's  bench.  This  is  a  typica]  example  of  the 
"ui)-to-dateness"  which  characterizes  every  depart- 
of  this  well-ordered  plant. 

.  The  rough  castings  go  to  the  cleaning  and  inspection 
rooms  Avhich  constitute  a  most  important  department 
because  it  is  essential  that  castings  wliich  are  going  to 
carry  water  and  steam  pressure  in  private  buildings 
throughout  the  country  shall  be  perfect. 

Then  the  castiings  pass  on  to  the  machining  and  as- 
sembling department  whei'e  vigilant  inspection  is  con- 
tinued, and  then  to  the  warehouse  and  shipping  rooms. 

The  whole  plant  is  so  arranged  that  raw  material 
enters  at  one  end  and  comes  out  at  the  extreme  other 
end  of  the  Plant  ready  for  shipment.  Therejs  a  slight 
grade  throughout  the  Plant  so  that  the  carrier  system 
operates  practically  without  power. 

Shipping  Facilities  And  Recreational  Activities. 

Ill  the  ease  of  a  coiiceni  oF  such  iiiagiiit udc,  and  one 
of  which  many  of  the  products  are  of  a  very  heavy 
kind,  it  is  naturally  of  the  first  importance  that  the 
shipping  facilities  should  be  of  the  best.  In  this  re- 
spect, the  West  Toronto  plant  of  the  Gurney  Foundry 
Company,  Ltd.,  is  exceptionally  fortunate.  Its  ship- 
l)ing  facilities  generally  are  as  good  as  they  could  be. 
They  are  of  such  a  nature  that  eight  of  ten  freight  cars 
could  be  handled  at  one  time,  while  there  are  separate 
facilities  or  "docks''  for  the  loading  of  trucks  for  local 
business. 

IMf  ntion  has  been  made  of  the  care  for  the  social  and 
recreatiional  side  of  its  employees"  activities  which  the 
('ompany  evinces.  In  connection  with  the  W'est  Tor- 
onto plant  a  cafeteria  is  operated  which  constitutes  a 
great  convenience  to  the  workers  who  are  enabled,  by 
its  means,  to  obtain  excellent  food  at  low  prices.  Then 
there  is  the  important  part  which  the  playing  fields 
bear  in  the  social  life  of  the  workers.  These  are  very 
extensive  and  much  patronised.  They  afford  the 
workers  in  the  plant  abundant  opportunities  for  healthy 
and  well-timed  recreation.  Nor  is  this  all  the  good  for 
which  they  are  responsible.  There  is  no  doubt  that  the 
engaging  together  in  various  sports  and  pastimes  does 
much  to  further  and  to  foster  what  may  be  called  a 
"coniinunity  spirit among  those  who  work  in  the  same 
business  and  the  same  plant.  It  tends  to  good-fellow- 
ship and  a  spirit  of  genuine  goodwill.  Further,  it  \in- 
doubtedly  encourages  a  highly  desirable  "esprit  de 


corp->"  among  the  workers  in  their  relation  to  the  or- 
gani/.atidii  by  which  they  are  employed — as,  indeed, 
does  everything  which  beneficially  emphasizes  thf 
human  e(juation  in  the  individual  worker. 

The  Stove  Plant  At  St.  Laurent. 

The  Montreal  |)laiit  of  the  Ciiniey  Foundry  Com- 
pany, Ltd.,  is  located,  as  has  been  indicated  above,  at 
St.  Laurent.  Happy  are  the  workers  whose  lot  is  cast 
in  so  pleasant  a  place.  For  St.  Laurent  is  a  little  town 
of  great  natural  beauty  easily  accessible  to  Montreal 
from  Avhich  it  is  distant  only  three  miles  by  way  of  the 
tunnel  and  not  more  than  five  or  six  miles  journey  by 
way  of  trolley  car  or  cement  road.  It  is  situated  imme- 
diately back  of  the  Montreal  mountain,  and  the  sur- 
roundings of  the  plant  give  splendid  condition.s  for  the 
workers.  As  the  Company  only  acquired  this  addition 
to  its  organization  last  year,  there  has  not,  so  far,  been 
any  systematized  gathering  together  of  recreational  ac- 
tivities. But,  no  doubt,  this  will  come  ere  long.  In  the 
meantime,  the  employees  are  to  be  congratulated  on  the 
location  of  the  plant.  From  the  point  of  view  of  living 
conditions,  the  location  is  everything  that  can  be  de- 
sired— close  to  a  big  city  and  yet  with  the  advantages 
of  country  life. 

Further,  for  suitability  to  the  type  of  work  which  is 
done  at  the  plant  its  location  coud  not  easily  be  im- 
proved. Shipping  facilities  generally  are  admirable. 
In  particular,  the  siding  facilities  are  all  that  could  be 
desired,  comprising,  as  they  do,  about  a  quarter  of  a 
mile  of  siding  for  loading  and  unloading.  In  connec- 
tion with  the  manufacture  of  stoves,  it  is  of  great  im- 
portance that  there  should  be  plenty  of  storage  room. 
In  this  respeet,  the  St.  Laurent  plant  of  the  Gurney 
I^iundry  Company,  Ltd.,  is  well  provided.  For  the 
warehouse  accommodation,  is  thoroughly  adequate,  and 
this  renders  possible  the  storing  of  stoves  for  the  fall 
business. 

Description  of  the  St.  Laurent  Plant. 

As  in  the  ca.se  with  the  Company "s  boiler  and  radia- 
tor plant  at  West  Toronto,  there  is  no  lack  of  space 
about  the  stove  plant  at  St.  Laurent.  The  site  on 
which  it  stands  covers  approximately  IS  acres  of  which 
the  buildings  (some  of  which  are  one  story  and  others 
two,  three  and  four  story)  cover  approximately  3i-j 
acres.  The  moulding  .shop  is  elaborately  equipped  for 
the  production  of  light  eastings  by  machine,  and  the 
press  department  is  a  model  of  its  type  for  the  produc- 
tion of  stampings  of  all  gauges  used  in  Gurney  stoves. 

The  cleaning,  nickeling  and  assembling  departments 
are  extensive  and  have  been  so  designed  as  to  give  a 
maximum  of  light  to  the  worker.  These  departments 
are  all  very  completely  equipped  for  their  respective 
purposes. 

A  recent  development  of  the  stove  bu.siness  has  been 
the  introduction  of  vitreous  enamel  which  is  really  glass 
fused  into  the  surface  of  steel.  Any  color  may  be  pro- 
duced and  as  the  finish  is  absolutely  not  affected  by 
heat  and  may  be  cleaned  as  readily  as  any  cooking 
utensil,  it  has  become  very  popular.  Furtlier.  the  in- 
troduction of  color  in  this  finish  has  made  it  possible  to 
lend  added  atti'aetiveness  to  a  modem  kitchen  range— 
an  attractiveness  little  dreamed  of  in  days  gone  by. 
This  vitreous  enamel  department  occupies  a  separate 
building. 

In  aildition  to  protlucing  enamel  for  Gurney  Stoves, 
the  production  of  signs  where  a  lasting  result  is  desir- 
able, has  beeomean  extensive  department  of  this  busi- 
ness. 
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Almost  No  Limit  To  Its  Expansion. 

As  was  pointed  out  just,  now,  cU'spite  tlu'  very  general 
character  of  the  period  of  business  depression  throug-h 
which  we  arc  i)assino: — one  is  almost  inclined,  in  view 
of  certain  signs  of  improvement,  to  say  throug^h  which 
which  we  have  passed — it  has  been  the  (ucperienee  of 
the  (Jiirney  Foundry  Company,  Ltd.,  that  business  has 
steadily,  if  slowly,  been  picking  up  since  the  beginning 
of  tlie  year.  This  experience  has  been  none  too  gen- 
eral among  Toronto  manufacturers.  But  the  business 
of  the  Curney  Foundry  Company  is  not  typical  of  Tor- 
onto nuuiufacturers.  A  very  large  proportion  of  the 
nuuuifacturing  in  the  Queen  City  is  concerned  with  the 
making  of  light  and  largely  non-essential  articles.  The 
products  of  the  Curney  Foundry  Company  certainly 
do  not  fall  within  that  category.  Whether  people  are 
prosperous  or  otherwise,  they  must  haA'e  stoves  and 
furnaces — these  things  are  not  luxuries,  but  necessities. 
That  is  why  this  Company  finds  business  picking  up 
when  too  many  other  plants  have  been  constrained  to 
close  doA\m.  It  is  partly  because  the  industries  of  Tor- 
onto are  less  basic  than  those  of  Montreal  that  indus- 
trial depression  is  more  acute  in  the  former  city.  But 
the  Ournev  Company  is  engaged  in  an  industrv  that  is 
basic.  It  is  firmlv  rooted  in  the  industrial  life  of  the 
eouutrv.  and.  with  the  increase  in  population  which  is 
to  be  looked  for  when  normal  conditions  recur,  there 
will  be  almost  no  limit  to  its  possible  expansion. 

SIR  ROBERT  HADFIELD.  FRITZ  MEDALIST. 

It  is  doubtless  nnnecessary  to  remind  American  en- 
gineers that  the  -Tolm  Fritz  award  w^as  instituted  twen- 
tv  years  affo  by  the  American  societies  of  Civil,  Mining, 
^yfechanical  and  Electrical  Engineers,  and  the  first 
medal  bestowed  upon  its  namesake  on  bis  eightieth 
birthdav.  Designed  to  pi°rpetuate  that  genial  iron  mas- 
ter's achievements  in  technology,  particularly  mechani- 
cal engineering  applied  to  steel  manufacture,  it  has 
becom'^  the  most  coveted  honor  at  the  disposal  of  Am- 
erican engineers  and  has  been  bestowed  upon  the  fol- 
lowing eminent  scientists  and  engineers: 

Lord  Ki?lvin,  Georere  Westinghouse,  Alexander 
rjraham  Bell.  Thomas  Alva  Edison,  Charles  T.  Porter, 
Alfred  Nobel.  Sir  William  Henrv  White,  Robert  W. 
TTunt.  John  Edson  S^weet.  James  Dousrlas.  Elihu  Thom- 
son, ITenry  Clarion  Howe,  J.  Waldo  Rinith,  George  W. 
Goethals,  Orvill?'  Wright. 

During  the  pa.st  year  it  has  been  the  ambition  of  the 
board  of  award  to  express  the  obligation  which  Ameri- 
can engineers  feel  not  oidv  for  tbi-^'  terrible  sacrifices 
luade  by  the  engineers  of  Great  Britain  in  the^var^  but 
for  their  great  engineering  achievements  for  the  preser- 
vation of  civilization.  It  ultimately  found  expression 
in  making  Sir  Robert  Hadfield  the  next  John  Fritz 
Medalist,  not  only  for  personal  achievements,  .^specially 
file  invention  of  manganese  steel,  but  through  liim,  to 
bis  brother-en eineers.  A  deputation  of  representative 
Americans,  iiudndinn'  Ambrose  Swa.sy,  Ira  N.  Hollis, 
Charles  T.  Afain.  F.  B.  Jewett,  Christopher  R.  Corning, 
Arthur  S.  Dwigbt.  John  R.  Freeman  and  Charles  F. 
Rand,  will  bear  this  me.s.sap*  of  good  cheer  to  the  other 
side,  and  present  the  medal  on  June  29,  during  the 
meeting  of  the  Institution  of  Civil  Enirineers  of  Great 
Britain,  in  London.  Far  from  a  jealous  fueling  that 
such  an  lionor  should  go  beyond  our  l)oundaries.  noth- 
ing but  good  will  iuul  cordiality  accompany  it  and  the 
wish  that  the  jiroblems  of  reconstruction  nuiy  be  as 
effectively  surmounted  as  tliose  of  flic  great  war! 


Sir  Robert  Hadfield,  although  born  in  Sheffield, 
Vorksliire  in  the  year  1859,  comes  fi-om  the  Derbyshire 
faniily  of  that  name  who  live  at  Edale.  This  quaint 
Dei'byshire  village  is  surrounded  by  the  Kinderscout 
Hills,  almost  mountains,  from  1,800  to  2,000  ft.  in 
bieight.  It  is  the  center  described  both  bj^  Mrs.  Hum- 
phry Ward  in  "David  Grieve,"  and  Charlotte  Bronte 
in  her  novel  "Jane  Eyre."  Edale  is  not  far  from  his- 
toric Castleton,  celebrated  by  Sir  Walter  Scott  in  his 
"Peveril  of  the  Beak,"  with  its  Mam  Tor,  Win  Hill,  the 
Shivering  Mountain,  the  famous  Blue  John  mine  and 
other  fascinating  places  of  historic  interest.  Chats- 
worth,  Haddon  Hall  and  Rowsley  are  'all  Avithin  hailing 
distance,  and  through  these  Dieirbyshire  vales  flows 
the  Avell-knoAvn  River  Derwent  of  Isaak  Walton  fame. 

Young  Hadfield  Avas  educated  at  Sheffield  Collegiate 
School,  AAdiieire  he  obtained  in  1874  tAvo  scholarships  and 
prizes  in  natural  science.  In  1876  he  entered  the 
laboratoiy  of  his  father's  Avorks,  and  at  the  age  of 
tAventy-three  discovered  thiei  remarkable  properties  of 
manganese  steel.  Another  very  important  invention — 
loAv  hysteresis  steel,  which  is  also  saving  thiei  electrical 
trades  many  millions  of  dollars  annually — Avas  made  a 
fcAv  years  later.  More  recent  research  has  been  par- 
ticularly succiessful  in  the  line  of  development  of  heavy 
armor-piercing  pro.-jeetiles,  and  light  body  armor.  In 
1888  he  became  chairman  and  managing  director  of 
Hadfields.  Ltd.,  Avhieh  post  he  has  continuonsly  held. 
Despite  the  demands  upon  a  bu.sy  executivei,  he  has 
never  lost  his  keen  interest  in  fundamental  metallur- 
gical research.  In  fact,  his  important  contributions  to 
.sciientifie  literature  number  128  in  all,  ai)d  cover,  often 
in  encyclopaedic  manner,  such  subjects  as  mangajiese 
and  alloy  steels,  sound  ingots.  corro.sion,  research,  phy- 
sical testing,  microscopic  and  X-ray  examinations,  an- 
cient and  modern  metallurgical  history,  shorthand' (Sir 
Robert  mak^s  free  use  of  this  method  in  handling  his 
A-oluminons  correspondence),  patents,  and  the  labor 
question.  That  his  interest  in  the  latter  is  not  entirely 
academic  may  be  inferred  from  the  fact -that  he  intro- 
duced the  forty-eight-hour  Aveek  at  the  Hadfield  AA^orks 
in  1891. 

His  honorary  membership  and  felloAvships,  aAvards. 
presidencies,  vioe-presideneies  and  degrees  are  far  too 
numerous  to  catalog.  Among  the  most  notable  might 
be  mentioned  Master  Cutler  of  Sheffield,  1899-1900; 
president  of  the  Iron  and  Steel  Institute,  1905-1907; 
president  of  the  Faraday  Society,  1914-1920;  Bessemer 
:\Iedalist  and  special  gold  medal  from  Soeiete  d'En- 
couragemient  pour  ITndustrie  Nationale.  He  received 
special  letters  of  thanks  from  the  Prime  Minister  and 
the  French  Ambassador  for  services  rendered  to  the 
nation  during  the  Avar,  in  connection  with  the  Hadfield 
Ho^ipital  at  Wimcreu:f;*near  Boulogne,  and  for  AAdiieh 
he  Avas  entirely  responsible  from  NoA^ember,  1914,  to 
Januaiy,  1919;  during  this  time  no  less  than  IG.'.SOO 
cases  wene'  dealt  Avith ;  also  from  the  Minister  of 
Munitions  (Winston  S.  Churchill)  for  services  rendered 
as  a  member  of  the  advisory  panel  of  the  Munitions 
luA'cntions  Department.— ' ■Chemical  and  Metallurgical 
Engineering." 


NEW  PURCHASING  AGENT  FOR  ALGOMA  STEEL 
CORPORATION. 

Tlie  .\Il'<»mui  Sicfl  (  oiporation  announces  the 
appointmctit  of  S.  V.  MeLeod  as  purchasing  agent, 
with  headquarters  at  Sault  Ste.  IMarie,  Out.  ']\rr,'':\r(  - 
Leod  succeeds  L.  L.  Jacobs,  who  has  resigned. 
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rRODUCTION  OF  DOMINION  STEEL 
CORPORATION. 
The  main  items  of  the  output  of  the  Dominion  Steel 
Corporation  during  the  first  half  of  1921  were  as 
follows : 


Jan. 

Coal  (g.  t.)   .   .  .  294,723 

Coke  (n.  t.)  ...  14,151 

Ore  (g.  t.)  .  .  . .  23,615 

Rails  (g.  t.)   

Pig  iron   (g.  t.)  9,668 

Ingots  (g.  t.)   ..  14,112 

Blooms   9,898 

Billets   6,006 

Rods   1,650 

Wire   1,418 

Nails   1,502 

Snlnhate,  .  .    lbs.  618,240 


Fob. 
269,800 
12,730 
28,972 


8,100 
11,099 
7,879 
5,584 
2,391 
1,104 
861 
546,560 


on  ore,  coal,  limestone,  scrap  and  miscellaneous  sup- 
plies amounts  to  $7-85  per  ton  of  finished  steel. 

2.  The  increase  in  the  cost  of  coal,  ore,  limestone, 
alloys,  refractories,  Jubri<;ants,  ajid  miscellajieoiis 


March 
231,666 

14,080 
.34,844 

'  9,442 
12,181 
10,266 
9,129 
2,734 
1,695 
1,084 
61.S,760 


April 
207,492 
13,416 
36,655 

8,865 
7,667 
8,833 
7,733 
■  2,115 
1,1.51 
757 
600,320 


Ma  V 
303,.53o 
13,626 
37,866 

9,602 
3,444 
4,678 
2,778 
958 
718 
324 
.568.960 


June 
325,000 
18,768 
37,324 
6,695 
12,121 
12,125 
9,801 
782 
1,943 
828 
68 

797,440 


STATEMENT  BY  PRESIDENT  OF  BETHLEHEM 
STEEL  COMPANY  ON  REDUCED  STEEL 
PRICES. 

E.  G.  Grace,  President  of  the  Bethlehem  Company, 
authorizes  the  following  statement: 

The  Bethlehem  Steel  Company  announces  a  new 
schedvxle  of  steel  prices,  effective  Tuesday,  July  5th. 
The  changes  are  as  follows: 


Bars  

Structural  Shapes- •  • 

Plates  

Sheet  Bar  

Billets,  4  by  4  

Slabs  • 

Blue  annealed  sheets- 

Black  sheets  

Galvanized  sheets- •  • 

Tin  Plate  

Skelp  


Old 

New 

Prices. 

Prices 

2-10 

1-90 

2-20 

200 

2-00 

2-00 

39-00 

35-00 

37  00 

33-00 

38-00 

34-00 

2-85 

2-65 

3-75 

3-50 

4-75 

4-50 

6-25 

5-75 

2-20 

2-00 

The  new  prices  represent  a  reduction  of  $4  per  ton 
on  bars,  structural  shapes,  plates,  skelp,  billets,  sheet 
bar,  slabs  and  blue  annealed  sheets;  $5  per  ton  on  black 
and  galvanized  sheets,  $10  per  ton  on  tin  plate. 

Present  manufacturing  costs  do  not  in  any  sense 
warrant  thesiei  reductions,  but  this  Company  desires  to 
contribute  even  more  than  its  full  share  to  re-establish 
conditions  in  the  steel  trade  on  what  might  be  regarded 
as  a  normal  basis. 

There  has  been  so  much  said  about  steel  prices  not 
having  been  reduced  to  pre-war  levels  that  an  analysis 
of  the  new  prices  is  desirable  and  will  be  illuminating 
to  both  the  trade  and  the  general  public. 

The  increase  in  freight  rates  has  been  the  largest  fac- 
tor in  increasing  the  cost  of  manufacturing  steel  pro- 
ducts becausie  the  making  of  a  ton  of  finished  steel  in- 
volves the  transportation  of  more  than  5  tons  of  raw 
materials.  The  cost  factors  next  in  importance  are 
materials  and  labor. 

Taking  as  an  example  the  price  for  structural  shapes, 
under  thie  new  schedule  of  prices,  2  cents  a  pound  or 
$44-80  a  gross  ton,  the  comparison  with  pre-war  pricofv. 
reflecting  concretely  the  three  more  important  cost 
factors  is  as  follows: 

1.  The  increase  over  pnet-war  cost  in  transportation 


supplies  at  point  of  shipment  amounts  to  $7-10  per 
ton  of  finished  steel. 

3.  The  increase  in  the  cost  of  labor  under  the  pre- 
sent wage  scale,  as  compared  with  pre-war  wages,  in 
the  steel  plant  proper,  is  .$o-64  per  ton  of  finished 
steel. 

These  items  account  for  an  increase  in  present  day 
costs  over  pre-war  costs  of  .$20-59  per  ton  of  finished 
product.  The  new  price  of  .$44-80  for  structural  steel 
is  lequivalent  to  a  pre-war  price  of  $24-21  per  ton,  or 
1-08  cents  per  pound. 

Statistics  covering  the  last  twenty  years  show  in 
only  one  month  (December,  1914)  has  structural  ma- 
terial been  sold  as  low  as  this  figure  (1-08  cents).  The 
ten-year  pre-war  average  (1904-1913)  was  1-51  cents 
per  pound. 

The  figures  I  have  used  are  the  results  of  actual  com- 
pilation made  by  tbe  Company's  comptroller  in  the 
every  day  conduct  of  the  business. 


NEW  YORK  OPINION  ON  STEEL  TRADE 
PROSPECTS. 

Boston  News  Bureau,  under  date  July  11th,  states 
that  New  York  steel  trade  opinion  is  that  Bethlehem 
Steel's  announcing  new  price  schedule  conforming  to 
actual  market  for  some  weeks,  will  go  a  long  way  to- 
wards stabilizing  the  situation.  Bethlehem's  list  has 
been  adopted  by  the  entire  trade. 

Feeling  also  appears  to  be  that  prices  now  ruling 
represent  the  approximate  minimum  until  other  factors 
outside  the  steel  trade  are  adjusted  downward.  These 
are  principally  general  living  costs,  construction  costs 
and  freights. 

It  is  doubtful  if  any  concern,  outside  of  the  Steel 
Corporation,  can  show  an  operating  profit  at  current 
levels,  and  even  the  corporation  can  show  only  a  small 
margin. 

Steel  wages  have  been  deflated  more  than  generall.v 
recognized,  far  more  than  in  construction,  railroad 
and  other  industries.  From  a  high  point  of  46  cents 
an  hour,  with  time  and  a  lialf  for  overtime,  steel  com- 
mon labor  will,  when  new  Avage  ad.iustments  are  made, 
receive  from  27  cents  an  hour  at  Bethlehem  plants  to 
l)r()bably  30  cents  at  other  independent  plants,  with 
no  overtime.  That  all  independents  will  ad.iust  wages 
before  .Tul.v  15  is  certain.  With  an  average  wage  of 
around  30  cents  an  hour  at  independent  plants,  steel 
wages  will  be  only  50^^^  above  pre-war  level  and  it  is 


July,  1921. 


IRON   AND   8TBBL   OP  CANADA 


173 


not  thought  further  wage  cuts,  while  cost  of  living  re- 
mains at  present  levels,  would  be  either  fair  or  \vise. 

Steel  prices  have  been  deflated  to  a  point  practically 
as  low  as  early  in  1913.  Bars,  selling  at  $42.56  a  gross 
ton  ill  spring  of  that  year,  are  now  quoted  by  inde- 
pendents at  $44.80.  The  low  for  bars  since  beginning 
of  the  century  has  been  $24.19  and,  as  pointed  out  by 
Pres.  Grace  of  Bethlehem,  costs  have  advanced  over 
$20  a  ton.  Allowing  for  the  increase  in  cost,  steel 
makers  are  about  as  well  fixed  regarding  profit  margin 
— or  lack  of  profit  margin — now  as  in  the  worst  pre- 
war period.  Compared  with  the  best  pre-war  price, 
their  profit  margin  is  over  $18  a  ton  smaller. 

Opinion  in  the  trade  is  that  revised  price  schedules 
will  help  to  stimulate  buying,  although  it  is  not  believed 
new  demand  can  be  expected  in  any  volume  for  a 
month  or  two.  The  trade  is  looking  for  improvement 
to  start  before  the  end  of  August  and  to  accumulate 
volume  steadily  thereafter. 


BOOK  REVIEW. 

FOTJNDRYWORK.  Shaw  &  Edgar,  Isaac  Pitman  & 
Sons,  Toronto,  115  pp.  with  index.   Price  $1.00. 

This  is  one  of  Pitman's  technical  primer  series,  and 
is  a  companion  volume  to  the  primer  on  patternmaking, 
by  the  same  authors.  It  deals  with  iron  and  brass 
founding,  and  endeavours  to  give  the  main  principles 
which  are  involved  in  general  foundry  practice  for  the 
information  of  engineers,  draughtsmen,  apprentices  and 
students.  The  book  deals  concisely  with  the  history  of 
founding,  shrinkage  and  contraction,  materials  and 
tools,  green-sand,  dry-sand  and  loam  moulding;  with 
cast-iron  and  steel  castings,  and  with  aj^plianees  for 
melting  metals  previous  to  pouring.  "WHiile  dealing 
chiefly  with  English  and  Scotch  practice,  as  regards 
materials  referred  to,  it  is  a  useful  introduction  to  more 
comprehensive  treatises  on  foundry  work,  which  is  in 
agreement  with  the  intention  and  scope  of  this  series  of 
handy  and  well-printed  primers. 


work,  apart  from  its  other  commendable  features,  is  in- 
teresting as  a  pictorial  record  of  the  variety  and  magni- 
tude of  the  machinery  used  in  the  steel  and  coal  indus- 
tries in  tlie  United  States. 


FOUNDRY  MOULDING  MACHINES  AND  PAT- 
TERN EQUIPMENT.  Edwin  S.  Carman,  225  pp.  6 
ins.  by  9  ins.  cloth,  with  index.  Price  $5.00.  Penton 
Publishing  Co.,  Cleveland,  Ohio. 

Mr.  Carman  is  president  of  the  American  Society  of 
Mechanical  Engineers,  and  has  taken  a  large  part  in 
developing  the  moulding  machine,  having  designed  a 
number  of  machines  himself.  The  book  is  expressly 
written  to  answer  the  question  of  the  practical  foundiy- 
man,  "Will  it  be  profitable  to  run  this  on  a  moulding 
machine,  and  if  so,  on  what  type  of  machine?"  Mr. 
Carman  points  out  that  machine  moulding  does  not  dis- 
pense with  the  skill  of  the  moulder  but  rather  enables 
him  to  develop  the  niceties  of  his  draft  by  relieving  him 
of  heavy  weight-lifting  and  laborious  ramming,  of  such 
a  routine  repetitive  character  as  to  allow  the  substitution 
of  the  machine  for  muscle.  The  illustrations  are  num- 
erous and  as  applied  to  a  series  of  machine-moulding 
operations,  showing  the  successive  stages,  are  a  great  aid 
to  the  text.  A  large  number  of  typical  castings  are 
shoAvn  in  fully  drawn  detail,  comparing  actual  per- 
formances in  casting,  without  machines,  and  with  spe- 
cified types  of  machines.  The  number  of  men  employed, 
liours  worked,  and  quantity  of  moulds  are  given,  and  the 
percentage  of  increased  production  by  use  of  machines 
is  given.  In  all  cases  it  is  most  striking,  and  is  of 
course  particularly  so  where  a  large  number  of  castings 
of  identical  shape  are  required,  as  in  automobile  manu- 
facture and  railway  eastings.  The  book  is  in  its  second 
edition,  and  is  very  recently  published  in.  enlarged  form. 
It  is  a  practical  description  of  modern  machine-mould- 
ing, and  is  based  on  first  hand  knowledge  and  earnest 
belief  in  tlie  future  of  this  development  of  foundry 
practice,  by  one  wlio  has  had  much  to  do  Avith  that  de- 
velopment. 


THE  OPEN  HEARTH.  Its  Relation  to  the  Steel 
Industry.  Its  Design  and  Operation.  Victor  Windett, 
and  associate  engineers  of  the  Wellman-Seaver-Morgan 
Company.  81/2  by  11  by  1  inches.  U.  P.  C.  Book  Co., 
24.'^-24n  'West"39tli  St.  New  York. 

Till'  i)urp<'se  of  this  liaiidsdme  volume,  wliich  is  de- 
dicated to  Samuel  T.  AVellman.  father  of  tlie  open-hearth 
in  America  and  founder  of  the  Wellman-Seaver-Morgan 
Company,  is,  as  stated  in  the  preface,  to  gather  into  one 
vohnne  authentic  engineering  data  relative  to  the  con- 
struction, design  and  operation  of  open-hearth  furnaces, 
and  the  macliinery  and  accessories  used  in  connection 
with  these  furnaces.  The  data  is  of  course,  largely  ex- 
tracted from  the  records  of  the  Wellman-Seaver-Morgan 
Company.  As  the  work  treats  of  the  wliole  theory  and 
practice  of  open-hearth  work,  it  is  not  useful  to  attempt 
any  summary  of  its  scope,  beyond  tliis  statement.  There 
i.H  very  much  valuable  historical  and  chronological  in- 
formation in  the  work,  and  in  addition  to  large-scale 
|)hotogra|)hs.  there  is  included  a  very  large  number  of 
reproductions  of  blueprint  working  drawings.  At  the 
pnd  of  the  book  there  is  sliown  some  of  tlie  more  tioI abb' 
coal-handling  and  transportation  machinery  in  which 
the  Wellman-Seaver-Morgan  Company  has  excelled.  The 


NOVA  SCOTIA  STEEL  AND  COAL  CO'S 
PRODUCTION. 

Dui-iiig  tlie  fir.st  half  of  1921  the  steel  plant  at 
S.vdney  Mines  has  not  operated.  Coal  totalling  280,825 
tons  was  produced  during  tihe  six  months;  ending 
•Tune  30th,  and  99,121  tons  of  iron-ore,  of  which  a 
propoi'tion  wa.s  sold  for  overseas  delivei-y.  At  the 
Trenton  plant  during  June,  884  tons  of  bars  of  various 
sizes  and  124  tons  of  rivets,  pit-s.pikes,  and  bolts  and 
luitvs  were  made.  During  June  61,300  tons  of  coal 
and  23,050  tons  of  iron  ore  were  mined. 


DEATH  OF  W.  W.  WYLIE.  OF  OTTAWA  CAR 
MANUFACTURING  COMPANY. 

William  Washington  Wylie,  head  of  the  Ottawa  Car 
.Manufacturing  Company,  died  at  Ottawa  on  June  24th 
as  the  result  of  a  paralytic  stroke.  Mr.  Wylie,  who  was 
born  in  Chile,  came  to  Canada  about  40  years  ago,  and 
has  been  in  charge  of  the  Ottawa  Car  enterprise  for 
nearly  25  years,  it  having  been  commenced  as  the  W. 
W.  Wylie  Carriage  Works.  The  result  of  i\Ir.  Wylie 's 
hard  work  and  capabilities  is  seen  in  the  extent  to 
which  the  works  have  grown. 
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Advances  in  Metallurgy  During  The  War 

( Al)str;i('tc(l  ri'oin  the  PresidcMitial  Address  Before  tlio 
the  Institution  of  Mining  and  Metallurgy.) 

P.v  F.  W.  HARBORD. 


'Phc  fccliiiical  advances  in  different  branches  of  met- 
allur<ry  dtirinp:  the  war  have  already  been  dealt  with  in 
the  'addresses  of  past  Presidents,  and  Mr.  Picard  in  his 
able  address  two  years  ago  very  fully  described  the 
l)n)gress  made  during  the  war  period.  T  do  not  pur- 
pose to  refer  in  detail  to  the  improvements  which  have 
been  made,  except  in  a  few  sj)ecial  cases  in  that  branch 
of  metallurgy  Avith  which  I  have  been  most  closely  as- 
sociated, but  rather  to  consider  the  general  effects  of 
the  war  on  our  metallurgical  and  kindred  industries. 
Two  years  and  a  half  have  now  elapsed  since  the  sign- 
ing of  the  armistice,  and  it  is  still  extremely  difficult 
under  the  prevailing  unsettled  conditions  to  review  the 
effects  of  the  war  in  their  true  perspective,  but  a  care- 
ful examination  of  certain  facts  may  enable  us  provi- 
sionally to  take  stock  of  our  present  position. 

The  losses  caused  by  the  war,  both  directly  and  in- 
directly, to  all  branches  of  industry,  are  too  well  known 
to  need  comment,  but  the  influence  of  the  Avar  on  the 
development  of  new  industries,  and  effect  it  has  had  on 
the  capacity  for  production  in  such  industries  as  were 
well  established  before  the  war  mny  not  be  so  generally 
known. 

With  the  exception  of  tungsten  powder  and  ferro- 
alloys generally,  so  far  as  T  am  aware,  no  strictly  metal- 
lurgical industries  were  established  as  the  result  of  war 
requirements.  Tungsten  powder,  as  is  well  known, 
was  not  made  in  this  country  previous  to  the  war,  and 
although  ferro-itungsten  alloys  were  made  to  a  small 
extent,  it  was  only  our  war  requirements  which  led  to 
th«  development  of  these  industries  on  such  a  scale  as 
to  enable  us  to  supply  the  chief  markets  of  the  Avorld. 
We  are  now  also  in  a.  position  to  produce  far  more 
ferro-chrome,  ferro-molybdenum,  and  other  ferro  al- 
loys, Avith  'the  possible  exception  of  ferro-silicon,  than 
are  required  for  home  consumption.  The  plants  avail- 
able in  this  country  are  probably  sufficient  to  enable 
us  to  produce  the  last,  but  the  large  amount  of  poAver 
consumed,  combined  Avith  the  relatively  Ioav  price  of 
the  alloy,  makes  it  impossible  for  us  to  compete  Avith 
countries  like  NorAvay  and  Sweden  Avhich  possess  the 
advantage  of  cheap  Avater  poAver.  F'erro-chrome,  oav- 
ing  to  its  relatively  higher  selling  price,  is  in  a  better 
position,  esjiecially  in  cases  \A'here  poAver  can  be  pro- 
duced from  coke  or  blast  fuimace  gases. 

At  the  time  of  the  armistice  most  of  our  steel  Avorks 
either  had  stocks  of  ferro-chrome  and  other  ferro  alloys, 
or  had  bought  forAvai'd,  and  the  siidden  cessation  of  all 
demand  caused  great  dislocation  in  this  nCAv  industry, 
from  Avhich  it  has  not,  up  to  the  present,  recOA-ered. 
Works  Avhich  Avere  specially  built  for  the  mnnufacture 
of  alloys  have  either  had  to  susjiend  operations,  or  to 
modify  their  furnaces  and  utilize  their  poAver  for  the 
production  of  steel  or  other  products.  Tt  may  be  an- 
ticipated that  Avhen  chrome  ore  can  be  shipped  to  this 
country  as  a  reasonable  price,  and  trade  generally  im- 
proves, this  ncAv  industry  Avill  be  able  to  hold  its  oAvn. 

Early  in  the  Avar,  owing  lo  the  difficulty  of  obtaining 
carbon  electrodes,  plants  Avere  erected  for  manufactur- 
ini:  them  in  this  country,  and  we  are  noAv  able  to  more 
than  nu'cf   the  home  demand.     The  expenditure  on 


electrodes  in  all  electric  furnace  operations  is  a  very- 
considerable  item,  and  any  reduction  in  the  costs  of 
manufacturing  these  is  of  .special  importance.  In  this 
connection  the  Solderberg  self-baking  eiectrtxle,  which 
dispenses  with  the  co.st  of  baking  the  electrodes  previ- 
ous to  use,  and  does  thi.s  in  situ  during  the  operation  of 
the  furnace,  offers  distinct  possibilities.  It  was  re- 
cently introduced  in  NorAvay,  and  is  stated  to  be  giving 
satisfactory  Jesuits,  and  .should  be  these  be  confirmed, 
the  cost  of  electrodes  per  ton  of  alloy  produced  Avill  be 
appreciably  decreased.  Tt  is  also  of  interest  to  record 
that  graphite  electrodes  u.sed  in  some  steel  furnaces, 
and  largely  in  the  chemical  trades,  for  Avhich  Ave  have 
had  in  the  past  to  rely  entirely  upon  imports  from 
America,  are  nOAv  being  made  satisfactorily  on  a  com- 
mercial scale  in  this  country,  although  it  is  too  early  at 
present  to  say  if  they  can  be  produced  at  a  sufficiently 
low  cost  to  compete  with  -those  imported. 

During  the  Avar  there  Avas  a  great  demand  for  ferro- 
vanadium,  but  oAving  to  our  being  unable  to  obtain 
supplies  of  raAV  material,  it  Avas  impossible  to  manu- 
facture this  alloy  in  this  countiy,  and  avc  had  to  depend 
entirely  upon  America  for  our  supplies.  It  is  estimat- 
ed that  J)6  per  cent  of  the  Avorld's  output  of  vanadium 
ores  is  obtained  from  the  Peruvian  deposits  Avhich  are 
controlled  by  the  Vanadium  Corporation  of  America, 
and  the  remainder  is  largely  supplied  from  the  Color- 
ado deposit.s.  noAv  also  controlled  by  the  same  Ameri- 
can company.  The  vanadium  lead  properties  at  Doom- 
hoek  in  the  Zeerust  district  of  South  Africa  have  been 
recently  opened  up,  but  are  not  yet  sufficiently  dcA-e- 
loped  to  enable  a  definite  opinion  to  be  expressed  as  to 
their  future  possibilities. 

The  extended  use  of  vanadiiun  for  the  manufacture 
of  special  steels  for  the  automobile  and  other  industries, 
and  the  possibility  that  there  Avill  in  the  future  be  a 
demand  for  eupro-vanadium  and  other  non-ferrous  al- 
loys containing  vanadium,  make  it  a  matter  of  consid- 
erable im])ortance  that  other  vanadium  deposits  should 
be  sought  for,  especially  Avithin  the  Empire:  this  is  a 
matter  AA'hich  is  Avell  Avorth  the  serious  attention  of  our 
mining  engineers  and  geologists,  particularly  those  en- 
gaged in  prospecting  in  different  parts  of  the  Avorld. 
A  recent  development  in  connection  Avith  the  metal- 
lurgy of  ferro-vanadium  is  the  direct  reduction  by  car- 
bon in  the  electric  furnace  Avhich  may  possibly  appreci- 
idtly  reduco  the  cost  of  production. 

Ferro-molybdenum  has  so  far  not  been  largely  used 
either  to  alloy  Avith  structural  steels,  or  Avith  medium 
carbon  steels,  or  to  replace  tungsten  in  high  speed 
steels,  and  so  long  as  ferro-tungsten  can  be  obtained 
at  anything  like  the  present  prices,  ferro-molybdenum 
is  not  likely  to  be  used  in  the  manufacture  of  high 
speed  steels.  It  is.  hoAvcA-er,  being  used  to  some  extent 
in  the  manufacture  of  steels  for  automobile  parts,  and 
it  is  jiossible  its  use  in  this  and  some  other  directions, 
such  as  for  armour  plates  and  other  steel  needed  for 
war  ))urposes,  may  be  consideiably  extended  in  tlio 
future. 

Small  quantities  of  ferro-urajiium  and  ferro-zircon- 
imnhavc  been  made  for  experimental  purposes,  but  the 
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effect  of  eitluT  uranium  or  zirconium  on  the  physical 
properties  of  alloy  steels  has  not  been  fully  investi- 
gated. 

Early  in  1!I15,  the  <rreat  demand  for  all  classes  of 
steel  for  munition  pui'poses  necessitated  special  steps 
bein-r  taken  to  increase  production,  and  as  a  result  the 
capacity  of  our  iron  and  steel  plants  has  been  increased 
to  greater  extent  than  that  of  the  plants  of  any  of  our 
other  established  metallurgical  industries.    In  the  year 

1912,  our  total  pig  iron  production  including  alloys  was 
only  S. 750, 000  tons,  and  in  1913  this  increased  to  10,- 
2(iO,000,  ■which  was  the  largest  outpu't  ever  obtained. 
During  the  fir.st  two  years  of  the  war  this  dropped  un- 
til our  total  i)roduc'tion  was  only  8,790,000  practically 
the  1912  figure.  This  decrease,  however,  was  largely 
due  to  a  smaller  production  of  foundry  iron,  although 
there  was  some  falling  off  in  the  production  of  pig  iron 
for  steel  manufacture.  The  seriousness  of  the  position 
was  soon  realized,  and  every  effort  Avas  at  once  made 
to  increase  production,  with  the  result  that  in  1916  the 
ou'tput  was  greatly  improved,  and  still  further  increas- 
ed in  1917.  At  first  the  increase  was  practically  due 
to  a  larger  production  of  hematite  pig  iron  made  prin- 
cipally from  imported  ore,  but  as  'the  shipping  difficul- 
ties became  greater,  we  had  more  and  more  to  rely  upon 
basic  pig  iron  produced  from  home  ores,  and  in  1918  we 
made  nearly  half  a  million  moi'e  tons  of  basic  pig  iron 
from  these  ores,  than  had  been  produced  in  1913,  the 
year  of  the  maximum  production,  and  nearly  a  million 
tons  more  than  in  1914.  To  meet  these  requirements, 
the  home  ore  production  was  increased  during  1916-17 
by  over  1,500,000  tons,  largely  owing  to  'the  untiring 
efforts  of  my  predecessor,  Mr.  Merrieks.  The  use  of 
basic  pig  iron  instead  of  hematite,  and  the  increased 
demand  for  steel,  necessitated  converting  acid  lined 
s-teel  fui'naces  into  basic  lined  furnaces,  and  in  some 
cases  erecting  entirely  new  steel  plants.  By  the  end 
of  1917  the  total  production  of  steel  had  increased  by 
over  2,000,000  tons  as  compared  with  the  output  of 

1913,  of  which  over  1,000,000  tons  was  basic  steel.  In 
the  years  1916-18  arrangements  were  made  for  the 
erection  of  22  blast  furnaces,  and  166  open  hearth  steel 
furnaces  with  a  producing  capacity  of  over  3,000,000 
tons  of  steel  i)er  annum.  In  some  cases  additions  were 
made  to  existing  plants,  and  in  other  cases  entirely  new 
plants  were  built. 

The  new  works  were  equipped  w  ith  the  most  modern 
improvements  and  labour-saving  appliatu;e.s,  and  were 
erected  in  different  parts  of  the  country;  some  are  now 
in  full  operation,  and  others  are  either  in  partial  oper- 
ation, or  ready  to  commence  as  soon  as  the  conditions 
of  the  trade  justify  it.  One  noticeable  feature  was  the 
large  number  of  electric  steel  furnaces  which  were 
erected  during  the  war  period  to  produce  "the  special 
steels  so  urgently  required  for  war  purpo.ses,  and  al- 
though at  present  a  number  of  these  furnaces  are  stand- 
ing idle  it  is  to  be  hoped  that  this  is  only  a  passing 
phase,  and  tliat  tliey  will  soon  be  in  full  operation  again. 
During  the  war  these  furnaces  were  very  largely  used 
for  the  manufacture  of  alloy  steels,  although  the  manu- 
facture of  such  steels  was  by  no  means  confined  to 
them,  large  (piantities  being  made  in  the  ordinary  open 
hearth  furnaces. 

Probably  no  braiu-h  of  metallurgy  received  a  greater 
stimulus,  aiul  in  no  branch  has  greater  progess  been 
made  than  in  the  art  of  heat  treating  special  steels,  to 
meet  the  many  and  varied  requirements  of  the  war. 
Apart  from  tlio  InrL"'  demand  for  automobiles,  the  de- 


velopments of  our  air  service  nece.ssita'ted  the  produc- 
tion of  large  quantities  of  steel  possessing  very  special 
qualities,  high  maximum  stress,  and  high  elastic  limit, 
combined  with  considerable  duetili'ty,  toughness,  and 
above  all  things  reliability.  Steel  part.s  of  lightest  pos- 
sible section  had  to  be  used  to  keep  down  the  weight, 
some  of  these  were  subjected  to  tension,  some  to  com- 
pression, some  to  alternation  of  'tension  and  compres- 
sion, and  some  to  .shear  and  bending  stress;  others, 
again,  were  subjected  to  shock  and  some  had  to  resist 
abrasion  and  erosion. 

Most  of  these  alloys  were  nickel  or  nickel  chrome 
.'Steels,  and  some  contained  small  percentages  of  vana- 
dium, but  it  was  not  so  much  in  the  composition  of 
steels  that  progress  was  made,  as  in  the  detailed  and 
systematic  heat  treatment.  Most  of  these  alloy  steels 
are  extremely  sensitive  to  heat  treatment,  and  any  ap- 
preciable variation  either  in  chemical  composition  or  in 
the  temperature  of  quenching  or  tempering,  has  a  mark- 
ed effect  on  the  physical  properties  of  the  material. 
It  is  comparatively  easy  in  experimental  work  in  the 
laboratory  to  control  heat  treatment  with  pyrometers, 
but  when  it  becomes  necessary  to  manufacture  thou- 
ands  of  tons  of  material  under  conditions  in  which  py- 
rometric- control  within  narrow  limits  is  essential,  the 
difficulties  can  hardly  be  exaggerated. 

These  difficulties  were  greatlj'  increased  by  the 
pressure  under  which  all  work  had  to  be  carried  on, 
and  so  great  was  the  demand  that  those  steel  makers 
who  had  had  special  experience  in  the  manufacture  and 
heat  treatment  of  these  steels  Avere  unable  to  meet  it, 
and  many  steel  makers  with  little  experience  in  his  class 
of  work  had  to  undertake  the  manufacture.  Specific- 
ations for  steels  for  the  various  purposes  were  prepai*ed 
by  the  Air  Board,  giving  detailed  directions  as  to  heat 
treatment,  etc.,  and  the  quality  of  the  resulting  matei'- 
ial  was  sj'stematieally  controlled  by  analj^ses  and  by 
very  complete  mechanical  and  physical  tests,  carried 
out  under  the  supervision  of  a  special  technical  staff. 
In  a  comparatively  short  time  manufacturers  by  great 
attention  to  detail  Avere  able  to  produce  sati.sfactory 
material. 

The  supply  of  a  siiitable  steel  for  valves  for  aero- 
planes Avas  a  someAvhat  difficult  problem,  as  this  steel 
has  to  be  meehauicaUy  strong  at  all  temperatures  vary- 
ing from  100°  to,  in  some  cases,  above  850°  C,  must  be 
capable  of  resisting  shock,  abrasion,  and  erosion,  and 
must  not  harden  Avhen  air-cooled  from  the  maximum 
temperature  attained  under  normal  working  conditions. 
Further,  the  steel  must  resist  oxidation  to  the  maximum 
extent,  be  easily  heat  treated  without  developing 
cracks,  forge  readily,  and  haA'e  good  machining  pro- 
perties. The  .steel  most  largely  used  for  this  purpose 
were  high  speed  tungsten  steel,  high  chromium  steel 
knoAvn  as  'stainless'  steel,  and  3  per  cent  nickel  steels 
containing  varying  percentages  of  carbon.  The  high 
speed  tungsten  steel  containing  about  12  per  cent  to 
14  per  cent  of  tungsten  is  one  of  the  best  known  high 
speed  tool  steels,  and  the  stainless  steel,  containing 
from  11  per  cent  to  15  per  cent  of  chromium  is  Avell 
known  by  its  being  so  largely  used  for  cutlery. 

The  experience  gaiiied  in  this  branch  of  steel  manu- 
facture cannot  fail  to  have  very  important  results  in 
imi)roving  the  quality  and  reliability  of  steels  u.sed  for 
various  purposes,  more  especially  those  employed  in  the 
manufacture  of  automobiles,  aiul  it  is  to  be  hoped  that 
some  of  these  special  steels  may  find  applications  in 
our  mining  and  inetallurgical  industries,  Avhere  great 
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streiigtli,  ('oml)iiu'(l  with  lif^htness  is  required,  or  re- 
sistance to  corrosion  or  erosion  is  essential. 

For  many  years  before  tlie  war  our  zinc  industry  was 
in  a  languishinf?  condition,  hut  here  again  the  produc- 
tive capacity  of  the  country  has  been  greatly  increased, 
not  only  by  the  erection  of  'the  new  plant  at  Avon- 
mouth,  but  by  extensions  and  improvements  to  exist- 
ing works. 

Owing  partly  to  the  high  freigh'ts  prevailing  during 
the  war  and  since  the  armistice,  and  to  the  difficulty 
of  obtaining  zinc  ores  from  Australia  due  to  'the  stop- 
page of  the  Broken  Hill  mines,  it  became  almost  im- 
])Ossible  to  obtain  supplies,  and  for  many  months  after 
the  armistice  'the  spelter  works  in  this  country  had  to 
be  rationed  in  respect  of  their  ore  supplies,  while  all  of 
them  were  working  only  part  time,  with  consequent 
greatly  increased  working  costs.  In  addition  to  this 
they  had  to  contend  with  the  great  rise  in  price  of  fuel, 
and  later  a  rapid  fall  in  the  selling  price  of  smelter,  ow- 
ing to  'the  large  stocks  which  had.  accumulated  during 
the  war  in  America,  and  which  in  some  cases  were  sold 
at  prices  many  pounds  per  ton  below  the  cost  of  pro- 
duction. 

Within  the  last  few  months  spelter  has  been  sold 
under  £24  per  ton,  and  it  is  estimated  that  the  cost  of 
production  is  not  less  than  £35  per  ton,  even  under  the 
best  conditions,  and  on  an  average  not  much  less  than 
£40.  Under  these  conditions  our  spelter  manufacturers 
have  had  to  close  down  their  works,  and  I  greatly  re- 
gret to  say  that  at  present  there  are  no  spelter  works 
operating  in  this  country  to  their  full  capacity,  and 
only  one  or  'two  producing  to  a  very  limited  extent. 

The  present  position  of  the  industry  is,  however, 
quite  abnormal,  and  within  a  reasonable  time  we  may 
be  certain  that  the  commercial  conditions  will  so  adjust 
themselves  that  with  the  reduction  in  freights,  and  the 
end  of  the  strike  at  Broken  Hill,  we  may  again  expect 
to  see  our  speLter  works  commencing  to  operate. 

When  the  relation  between  the  cost  of  production 
and  the  mai'ket  price  of  spelter  becomes  normal  we 
shall  have  two  very  strong  poin'ts  in  our  favour:  firstly, 
our  works  are  better  equipped  than  they  ever  were 
before;  secondly,  our  Government  has  the  control  of 
all  the  Broken  Hill  zinc  ore  supplies  upon  which  the 
continen'tal  zinc  smelters  so  largely  depended  before 
the  war,  as  practically  the  whole  output  was  then  ship- 
ped to  Germany  and  Belgium.  This  control  of  raw  ma- 
terial should  have  a  very  important  bearing  on  the 
future  of  spelter  production  in  this  country,  and  pro- 
vided that  we  can  obtain  fuel  at  a  reasonable  price  we 
ought  to  be  able  to  rehabilitate  the  industry. 

In  a  paper  recently  read  before  this  Institution,  Mr. 
Gilbert  Rigg  called  attention  to  the  advance  made  in 
the  roasting  of  zinc  ores  by  the  blast  roasting  process. 
The  latest  information  to  hand  confirms  the  opinion  he 
then  expressed  that  this  method  of  roasting  may  have 
an  important  influence  on  the  future  of  the  distillation 
process,  not  only  because  it  reduces  the  roasting  costs, 
but  largely  owing  to  the  better  physical  conditions  of 
the  roasted  product,  which  is  more  readil.v  reduced  in 
the  retort  thus  reducing  the  fuel  consumption  and  in- 
creasing the  yield  of  spelter. 

The  recent  improvements  in  the  electric  deposition  of 
zinc  ami  in  the  electro-thermic  process  may  materially 
affect  the  future  of  the  zinc  industry.  In  Tasmania  re- 
sul'ts  obtained  with  an  experimental  plant  producing 
10  tons  of  electro  deposited  zinc  per  day  were  so  suc- 
cessful that  a  larger  plant  was  installed,  and  more  re- 
cently a  company  has  been  organized  to  erect  a  plant 


to  produce  30,000  tons  of  spelter  per  annum  ba.sed  on 
the  results  obtained  with  these  plants. 

(Jonsiderablo  improvements  have  also  been  made  in 
'fhe  electro-thermic  process,  and  a  new  plant  to  pro- 
duce spelter  on  a  large  scale  is  being  erected  in  Nor- 
way. Both  this  and  the  electrolytic  processes  depend 
for  their  ultimate  success  primarily  upon  the  cheap 
production  of  electric  energy,  and  the  commercial  pro- 
duction of  spelter  by  these  proce.sses  is  only  possible 
under  conditions  when  electric  energy  can  be  be  pro- 
duced at  a  relatively  low  cost.  The  details  of  the  tech- 
nical improvements  which  have  brought  both  these  pro- 
cesses again  into  prominence  are  not  yet  available  for 
pubHcation,  and  it  will  be  some  time  before  commercial 
value  can  be  fully  determined,  but  both  processes  un- 
doubtedly possess  possibilities  which  may  ultimately 
make  them  very  powerful  competitors  with  the  distilla- 
tion process. 

Although  the  production  of  coke  cannot  be  strictly 
considered  a  metallurgical  operation,  its  economic  pro- 
duction has  .such  an  important  bearing  on  most  of  our 
metallurgical  operations,  that  the  influence  of  the  war 
as  affecting  it  merits  careful  consideration.  In  1914 
our  pi-oduction  of  metallurgical  coke  was  just  over  10,- 
000,000  tons  per  annum,  and  in  1916  the  shortage  was 
so  serious  that  an  urgent  appeal  was  made  to  all  coke 
manufacturers  to  increase  'their  output.  This  met  with 
a  ready  response,  and  by  increasing  the  temperature 
and  so  reducing  the  coking  time,  our  manufacturers  in- 
creased the  output  per  oven  by  17  per  cent.,  and  their 
total  production  by  1,285,000  tons  per  annum  as  com- 
pared with  the  1915  output.  In  addition  to  this,  800 
old  beehive  ovens  were  repaired  and  put  into  operation, 
and  by  the  end  of  1917  the  total  annual  output  had  in- 
creased by  2,750,000  tons  as  compared  with  that  of  1914. 
This  increase  required  more  than  4,000,000  additional 
tons  of  coal  per  annum,  and  notwithstanding  the  short- 
age of  labour  due  to  recruiting,  our  miners  rose  to  the 
occasion. 

The  low  yield  of  coke  in  the  beehive  oven  as  com- 
pared with  that  of  the  by-product  recovery  oven,  in- 
volving a  serious  loss  of  coal  and  all  the  by-produets. 
made  it  imperative  to  replace  the  former  by  by-product 
recovery  ovens  at  the  earliest  possible  moment,  and 
during  the  war  more  than  1,750  by-produet  coke  ovens 
were  erected,  capable  of  producing  approximately 
4,500,000  tons  of  coke  per  annum. 

At  the  end  of  the  war  we  were  producing  80  per  cent, 
of  our  coke  in  by-product  ovens  as  compared  with  58 
per  cent,  pre-war,  which,  in  addition  to  the  recovery  of 
all  the  by-products,  effected  a  saving  of  approximately 
800,000  tons  of  coal  per  annum. 

One  of  the  great  difficulties  in  connection  with  our 
coke  oven  plaivts  was  the  supply  of  suitable  bricks  for 
the  walls  of  the  by-product  ovens.  Previous  to  the  war 
our  coke  oven  builders  used  bricks  imported  almost  ex- 
clusively from  Belgium  or  Gei-mauy,  and  for  a  time  con- 
siderable difficulty  was  experienced  in  obtaining  suit- 
able bricks  in  this  country,  as  the  ordinary  firebrick 
contracted  too  much  By  increasing  the  percentage  of 
silica  in  the  bricks  and  by  careful  attention  to  manu- 
facturing details,  our  leading  brick  makers  soon  suc- 
ceeded in  producing  a  satisfactory  brick.  I  was  re- 
cently informed  by  a  Director  of  one  of  the  large  by- 
product coke  oven  companies,  that  bricks  quite  equal 
to  those  previously  obtained  from  the  continent  were 
now  being  produced  in  this  country  in  sufficient  quan- 
tity to  meet  all  requirements. 

Another  class  of  refractories  which  gave  rise  to  seri- 
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,ins  aiixicly  wns  magnesite  bricks,  w  liicli  were  essential 
for  tlu-  iiiiiiiitciiaiu-e  of  the  full  output  from  our  hasii; 
open  lieai"lli  steel  furnaces.  Previous  to  the  war  these 
bricks  were  all  iiuj)or;ed  from  Austria,  ami  our  diffi- 
eulties  were  increased  liy  haviu};  to  import  all  the  raw 
material,  tliei-e  Ijeiufr  no  deposits  of  mafjnesite  in  this 
e(.untr.\'.  Supplies  of  ma^nesite  from  Greece  and  India 
were  ol);ained.  and  arran<>'en-.ents  nia;ie  with  tiu'  l)i-ick 
makers  to  instal  the  necessary  plant  for  l)iirnin<i:  the 
mafjne.'ite  and  manufacturing-  the  l)ricks.  Allhouf^h 
eonsiderable  difficulty  was  experienced  at  firs't  iu  pro- 
ducing a  l)rick  of  the  necessary  streu<>tii  aiul  coherence, 
tlies."  difficulties  were  frradually  overcome,  aud  satis- 
factory i)ricks  wei-e  soon  made  in  sufficient  quantity  to 
meet  our  i-eiiuircnicnts.  To-day  the  manufacture  of 
these  l»riid<s  is  finiily  established. 

I'lidei'  existing-  eonditious  there  is  nothing  more  vital 
to  the  iiulustrial  existence  of  the  country  than  the  uti- 
liza'tion  of  all  classes  of  fuel,  aiul  in  this  connection  re- 
cent development  in  coal  washin<r  by  what  is  known  as 
■froth  flotation'  may  have  important  results,  especially 
in  dealing  witli  coal  in  which  the  mineral  ma'tter  is  so 
intimately  associated  that  it  is  not  separated  by  the 
ordinary  methods  of  washing  depending  upon  gravity. 
To  obtain  satisfactory  results,  this,  like  all  flotation 
pr(»cesses  necessitates  fine  grinding,  but  apart  from  the 
small  extra  exjH'nse  this  is  no  serious  drawback  when 
the  washed  i)rodiict  is  to  be  used  for  coking  purposes, 
or  hricpu'tting ;  in  ilie  ca.se  of  most  coals  fine  grinding 
will  almost  cei  tainl>-  ap])reciably  improve  the  quality 
of  the  coke.  At  present  the  process  is  oidy  just  emerg- 
ing out  of  the  experinn-ntal  stage,  but  with  certain  coals 
very  promising  results  have  been  obtained,  and  its 
future  il('veloi)mcnt  offci-s  considerable  possibilities. 

Pulverized  fuel  is  no\\  being  used  direct  in  various 
!netallurgical  o])erations  in  the  United  S'tates  and  to 
sonu"  extent  in  this  country,  and  under  certain  condi- 
tions its  use  is  both  efficient  and  ecoiu)mical.  The  cost 
of  grinding  aiul  the  difficulty  of  storage,  etc.,  are  dis- 
advantages, but  the  complete  gasification  aud  combus- 
tion of  solid  carbon  at  the  point  where  the  nuiximum 
heat  is  rerpiired  is  the<)retically  sound,  and  when  there 
is  MO  metallurgical  or  practical  ob.jection  to  its  use,  the 
greater  efficiency  obtained  may  more  than  balaiu-e  the 
above  disadvantages.  Another  possible  development 
ill  this  connection  is  the  use  of  colloidal  fuel,  which  at 
present  is  being  tried  experimentally  for  varif)us  pur- 
pcses.  and  the  results  will  be  awaited  with  the  greatest 
interest. 

Indirectly  connci-ted  with  the  (piestion  of  fuel  eco- 
nomy is  that  of  the  clcanintr  of  the  blast  furnace  ami 
other  gases  which  are  to  be  used  ri>r  |ii-ch(';it  in;.;-  tin- 
Mast,  steam  raising,  and  other  |)nr|)oses. 

I'li'til  comparatively  recently,  except  when-  the  gas 
has  been  recpiin-d  for  use  in  internal  combustion  en- 
gines, tlie  a|)pliances  for  the  removal  of  dust  fi-om  furn- 
aee  gases  have  usually  been  of  a  very  i)rimitivc  charac- 
ter, consisting  generally  of  nothing  more  than  a  large 
seftliiig  chamber  to  catcli  the  coarser  i)arti(des  of  dust. 

Metallurgical  engineers  have  not  fully  realized  in  the 
past  the  great  loss  iiMMii-ml.  liotli  directly  in  efficiciu-y 
uiid  indirectly  in  cii>t  of  rc|i;iii-v  iimi  n-iu-w  ;i is.  ii\  ilu^ 
use  of  dir.-y  gjis,  whctiier  in  the  rcgenei-at  i  vc  stoves  or 
for  steam  raising  purposes,  but  gradually  the  saving  to 
l>e  effected  by  efficient  gas  cleaning  is  being  realized. 
Various  methods  of  washing  the  gas  by  water  sprays 
have  been  tried,  l)ut  the  installations  are  very  costly 
and  these  wet  nu'fho(K  have  other  disadvantages. 


The  electrostatic  method  of  gas  cleaning,  bo'di  on  the 
Cottrell  and  Lodge  system,  is  now  in  operation  in  vari- 
ous woiks  in  America  and  this  country,  it  is  in  use 
both  for  removing  dus'f  from  ga.^es  required  for  heating 
|)urposes  and  also  for  the  recovery  of  fi)iely  suspended 
matter,  such  as  zinc  oxide,  lead  oxide,  potash  salts  or 
other  valuable  products,  with  in  many  cases  satisfac- 
toi-y  results.  The  initial  outlay  is,  however,  heavy,  and 
when  the  gas  is  to  be  utilized  for  direct  heating  onl.y, 
it  is  a  question  whether  the  capital  cost  is  justified. 

The  Ilalberger-Beth  system  of  gas  cleaning,  by  wliich 
the  gases  are  first  cooled  by  air  oi-  water  to  about  175° 
v..  and  afterwards  drawn  by  suction  through  special 
canvas  bags,  has  been  adopted  at  some  works,  and  the 
removal  of  the  dust  is  said  to  be  very  complete,  suffici- 
ent to  enable  the  gas  to  be  used  in  gas  engines.  Here 
again  'the  capital  cost  of  the  plant  is  very  high,  and  the 
removal  of  the  dust  is  more  complete  than  is  nece.s.sary 
when  the  gas  is  oidy  recjuired  for  direct  combustion  for 
steam  raising-  or  other  purposes. 

A  method  of  gas  dry  cleaning  known  as  the  Kling 
Weidlin  method  has  recently  been  introduced  in  the 
rnited  States;  several  plants  are  operating  there,  and 
some  two  or  three  are  now  being  erected  at  different 
works  in  this  country.  This  i)rocess  does  not  claim  to 
remove  the  dust  from  the  gas  to  the  degree  required 
for  gas  engines,  but  to  reduce  it  to  the  limits  necessary 
for  ordinary  combustion  purposes.  It  consists  of  filt- 
ering the  gas  through  a  fine  iron  or  steel  wool  mattress.; 
at  i^gidar  intervals  the  mattress  is  rapidly  agitated  for 
a  few  minutes  to  remove  the  dust,  the  gas  during  this 
j)eriod  being  automatically  by-pas.sed  through  another 
filter.  So  far  as  can  be  judged  by  the  results  obtained 
tip  to  date,  this  is  giving  satisfactory  result  for  blast 
furnace  gases.  Whether  this  method  would  be  applic- 
able to  the  problem  of  recovering  valuable  products  in 
suspension  in  the  gases  would  depend  largely  upon  the 
nature  of  the  dust,  and  so  far  as  I  am  aware  it  has  not 
been  tried  for  this  purpose ;  it  obviously  could  not  be 
used  when  the  gas  would  act  chemically  on  the  fine 
steel  wool  mattress. 


RE-HEATING  FURNACE  FOR  DOMINION  STEEL 
RAIL-MILL. 

The  newsi)apers  recently  attributed  to  the  heads  of 
the  l)omini(ui  Steel  Company  a  statement  that  a  new 
])rocess  of  tail  manufacture  had  been  developed  at 
Sydin^y.  a  report  that  probably  originated  in  a  mis- 
nnderslanding  regarding  the  new  I'e-heating  funiace 
w  hich  is  being  installed  between  the  blooming  aud  the 
rail  mills  at  the  Sydney  Plant.  This  furnace,  which  is 
to  be  id'  large  capacity  and  of  modein  continuous  gas- 
fired  type,  will  replave  a  smallei-  ami  I'ather  old-fash-- 
ioned  re-heating  furnace.  The  new  furiuice  will  have 
a  sufficiently  large  ca|)acity  to  hold  sufficient  blooms 
from  the  lught  turn  to  kee]i  the  rail-mill  operating  at 
full  cai>acify  all  the  daytui-n  and  will  thus  obviate  the 
night-shift  on  i-ail-rolling  whicli  has  been  found  neces- 
sary with  ilie  old  re-heating  furnace.  It  is  expected 
also  that  dcdays,  occurring  either  in  the  blooming  mill, 
or  the  rail-mill,  will  be  mucdi  iiiininiiscd  by  the  -uldi- 
tional  capacity  of  tlie  furnace. 

This  addition  to  the  rail-mill  is.  (d"  course,  in  line 
with  standard  jiraetiee.  ami  is  part  of  a  modernisation 
of  the  Sydne\  Plant  that  has  now  made  much  progress. 


ITS 


IRON   AND   STEEL   OF  CANADA 


.July.  vm. 


THE  RELATION   BKTWKEX   BACTERIA  AND 
(CERTAIN  IRON  AND  MANOANESE  ORES. 

.More  than  oi<rlity  years  afro  Elirenberju'  investifrHted 
a  certain         iron-ore  and  fonnd  it  to  consist  of  the 
remains  of  aijrae.  In  this  connection  it  is  of  interest 
tliat  a  few  years  ago  (or  just  prior  to  1915)  Albert 
Orion  Hayes  made  a  microscopic  examination  of  the 
AVabana  haematite  of  Nevvfonndland,  and  found  fos- 
tubules   of   Juinute   borin<j   alf^eae   in   shell  frajj- 
ments,  spherules,   jjlhosphate  Jiodules  and  siderite  in 
the  ore  ("Wabana  Iron-ore  of  Newfoundland,"  Mem- 
oir T8,  1915,  (!eol.  Surv.,  Dept.  Mines,  Canada,  pp.  28, 
T4,  T5.)    p]hnMd)er<;  had  ob.*erved  in  the  marshes  near 
Berlin  a  substance  of   a  deep  ochre-yellow  colour 
])a.ssing  into  red.  which  on   microscopic  examination 
])roved  to  be  composed  almost  entirely  of  GaUionella 
frrruginea,  one   of  the  iron-bacteria,  but  Ehrenberg 
himself  mistook  l.he  organism  for  a  diatom.  Many 
years  later  Hans  Molisch  found  the  remains  of  iron- 
bacteria  in  three  bog  iron-ores,,  out  of  thirty-four  iron 
ores  examined  by  him.    Later,  the  same  investigator 
examined  twenty-.seven  more  speeimeas  of  ironstone. 
He  publivshed  'his.  results  in  1910,  and  in  a  limonite 
of  the  class  known  as  Raseneisenstein   (meadow  ore 
f)V  bog  iron  ore),  he  found,  here  and  there,  inside 
holes,  ochre  mas.ses  made  up  almost  entirely  of  frag- 
ments of  the  sheatiis  of  Leptothrix  ochracfa,  which  is 
said  to  be  by  far  the  most  widetly  distributed  of  all 
iron-bacteria,  having  been  found  universally  distrib- 
uted in  ferruginous  waters  in  every  country  through- 
out- the  world.     David  Ellis,  of  tihe  Royal  Teclmical 
College,  Glasgow,  discovered  a   new  species  of  iron- 
bacteria   near   Gla.<gw:    he   named    it  Spirophyllnm 
ferrugineum,  but  he  thinks  it   highly   i)robable  that 
Spirophyllvm,  Leptothrix  and  (iaUionella  may  be  plei- 
morphic  forms  of  one  and  t^ie  same  organism  {iron 
Bacteria,  1919,  p  38).     According  to  Edmund  Cecil 
Harder,  Spirophtfll inti   is  more  widely  distributed  in 
American  ii'on  springs,  mine-waters  and  iron-bearing 
well-w^aters  than  l.rptothrix.    In  one  locality  he  found 
it  occurring  in  a  mine-drift,  at  a  depth  of  300  feet, 
in  gelatinous  masses  near  openings  where  iron-bearing 
waters  issued,  and  associated  with  Galtionetln  and  Lep- 
tothrix.    "It    opens   the    interesting    po.ssibility  that 
not  only  may  these  be  instrumental  in  the  formation 
of  .surface  bog  ores,  but  they  nuiy  play  a  part  in  the 
formation  of  certain  underground  deposits  of  limonite, 
Kuch  as  those  which  occur  in  \j\e  Appalachian  region." 

(" H'on-depasiting  Bacteria  and  their  (feologic  Rela- 
tions," Profe-sioruil  Paper  113,  li»lit,  U.  S.  Geol.  Surv.. 
p.  80.) 

Tyrrell,  of  (JIasgow  University,  is  of  the  opinion 
tliat  the  Clayband  ii'onstone  of  this  country  is  the 
bog  iron-ore  of  the  Carboniferous  period. 

Hitherto,  no  structures  —  recognisable  as  the  fos- 
silized remains  of  iron-bacteria — faave  been  discovered 
in  rocks  of  ohler  date  than  bog  iron-ore.  David  Ellis 
recently  examined  the  Frodingham  ironstone,  which 
is  a  ferruginous,  fossiliferous  limestone,  with  distinct 
oolitic  structure,  of  Lower  Lias  age.  The  bulk  of  the 
ore  is  a  hydrated  iron  peroxide  or  limonite.  A  .search 
for  fo.ssils  in  the  ore  revealed  the  presence,  not  of 
iron-bacteria,  but  of  an  iron-secreting  thread  fungus. 
In  this  coiHiection  it  may  be  mentioned  that  Harder, 
the  American  investigator  of  iron-bacteria,  has  found 
that  tllie  mycelia  of  various  fungi  often  become  im- 
pregnated with,  or  coated  by,  ferric  hydroxide  (op. 
c-it.,  p.  11).     Ellis  concludes  that  the  fos.sil  mould  of 


the  Froding/iam  ironstone  '  had  collected  the  iron 
on  its  membrane  in  precisely  the  same  way  an  do  the 
iron-bacteria  to-day.  That  is  to  say,  it  mast  have  lived 
in  a  ferruginous  medium,  and  the  iron  in  it  was 
collected  during  its  lifetime"  fop.  cit..  pp.  171.  172 1. 

Herdsman  has  sought  to  prove  the  organic  origin 
of  the  sedimentary  r)res  of  iron  bccauM-  many  of  them 
are  highly  phosphoric,  but  although   the  phosphoru.-. 
in  the  ore  may  be  organic  in  origin,  it  does  not  follow 
that  the  ore  itself  has  an  organic  origin.     This  ar- 
gument may  be  carried  too  far:  Cleveland  iron.^tone. 
wfnich  occurs  in  seams  in  the  Middle  Lias,  and  the 
structure  of  which  is  generally  oolitic,  carries  from 
1  to  3  per  cent  of  phosphorus,  which  seems  to  point 
to  an  arganic  origin,  but  the  Frodingham  iron.stone 
(Lower  Lias)  of  Lincolnshire  only  ^las  from  0.2  to 
0.5  per  cent,  the  Xeocomian  (Lower  Cretaceou-S)  iron- 
ores  of  Lincolnshire,  and  the  Northampton.shire  and 
Rutlandshire   ironstones   (Lower  Of)Iite),  carrv"  about 
0.5  per  cent  of  phosphorus,  and  althoug'h  the  "rakes" 
(ironstone    nodules)    of    Derbyshire  (Carboniferous, 
may  range  from  0.5  to  even  1  per  cent,  they  sometimes 
only  contain  0.1  i)er  cent  of  phosplhoru-s.     The  only 
Be.s.semer  ore  in  the  United  Kingdom  —  the  red  hae- 
matite of  the  North   of  England — which  occurs  a> 
irregular  masses  in  Carboniferous  limestone,  prodiiced, 
it    is    believed,    by    meta.somati.sm    of    the  limestone 
t^irough  mineralizing  solutions,  contains  as  little  as 
0.013  per  cent  of  phosphorus,  yet  the  irregular  pockets 
of  bi-own   haematite  occurring   in  the  Carboniferou> 
limestone    of    the    Forest    of    Dean,  Gloucestershire, 
whidh  presumably  are  of  similar  origin,  carry  as  much 
as  0.65  per  cent  of  phosphorus  (Henry  Louis:  "The 
Iron-ore  Resources  of  the  United  Kingdom" — The  Iron 
Resources  of  the  World,  vol.   II,   623-641).  Again, 
the    ferriferous    bauxite    of    County    Antrim,  North 
Ireland,  whic.ii  is  a  lateritic  ore,  apparently  produced 
by  weathering  uiuler  tropical  climatic  conditions  of 
portions  of  basalt  which  overlies  it,  is  usually  very 
low  in  phosphorus,  yet  James  Strachan  in  1911  saiil : 
"These  deposits   (iron-ore.  bauxite,  lithomarge.  etc.' 
rejiresent  a  slow  transition  from  a  moist  land-surface 
to  true  lacustrine  cojulitions.  and  during  fhe  latter 
period  iron-bacteria  i)robably  played  an  important  part 
in  the  formation  of  the  .sediments"  ("The  Inter-Basal- 
tic Rocks  —  Iron-ores  and  Bauxites  —  of  N.   E.  Ire- 
land," by  G.  A.  J.  Cole,  Mem.  Geol.  Surv.  Ireland. 
1912,  p.  12).  ,This  conclusion,  however,  has  not  met 
with  general  support. 

The  p^iosphorus  of  the  Wabana  Newfouuilland  ^  hae- 
matil.t»  averages  about  0.6  per  cent.  Hayes  found  an 
intimate  relationship  between  the  account  of  shell  frag- 
ments and  the  percentage  of  phosphorus  in  t'he  ore 
rocks  at  Wabana.  and  he  concludes  that  the  organic 
remains  are  the  principal  .simrce  of  the  phosphorus 
aiul  calcium  of  the  ore  [op.  cit.,  p.  40). 

It  has  been  shown  that  t;ie  iron-bacteria  are  by 
no  means  the  only  organisms  on  which  iron  collects 
in  abundance.  Reference  has  already  been  made  to 
t'hread  fungi  and  algae.  Certain  algae  collect  iron  in 
abundance  when  growing  in  ferruginous  waters,  and 
the  property  is  also  characteristic  of  certain  protozoa. 
According  to  Herdsman,  an  iron-ore  placed  on  a  shelf 
became  coated  with  the  organism  familiarly  known 
as  "dry  rot"  [Menilius  lacrymans) .  which  a.ssumed 
a  red  luie  and  threw  off  spores.  The  assay  of  inc 
spores  showed  them  to  possess  the  same  iron  content 
a.s  the  ore  itself  (Ellis,  op.  cit.,  p.  174. 

Some  of  the  iron-bacteria  will,  uniler  certain  condi- 
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tions,   take  iiiaii^aiH'<c.     It    has   hi'fii   sIidwii  tl.ial 

Crcnothrix  polijspom,  I'he  pest  of  resei'voirs,  will  take 
up  manuraiu'se  as  readily  as  iron.  The  Crniothrix 
manyaniff-rd  of  Jai-ksou  is  ])rol)ably  ni>1  a  distinct 
species,  but  an  i".\ani|)li'  nf  tin'  fl't'ccl  ])ri)(lui-i'(l  in 
r.  polyspunt  l>y  liviii<i-  in  a  nicdiuin  higlilv  rliar^-cd 
uiTii  as.siiiiilal)le  inanfranesc  (Ellis,  op.  cit.,  p.  6:]). 
^loli.scli  has  shown  that  Leptoihrir  ochrarid  will  thrve 
abundantly  nn  imn-frce  culture  media  iMUisist  in^-  of 
(listilletl  water  with  1  or  2  per  cent  of  i)ei)tone. 
However,  if  iron  is  present,  lllie  org-anisni  will  show 
better  development,  and  will  deposit  ferric  hydroxide 
in  its  siieath.  anil,  if  manjjanesc  salts  are  present, 
it  will  deposit  hydrated  manganese  oxide  in  its  sheath 
(Harder,  op.  cit..  p.  78).  This  may  possibly  explain 
lilt'  intiniatt>  a.ssociation  of  iron  and  man^-ancse  ores 
in  certain  deposits.  Invest ifratioiis  by  W.  D.  Francis 
show  tjiat  ferrufrinous  ami  man<>aniferous  material 
in  bogs  ai\d  streams  at  Kin  Kin,  Queensland,  is 
composed  very  extensively,  if  not  entirely,  of  micro- 
organic  material,  chiefly  bacterial.  A  few  algae,  and, 
less  frequenty,  protozoa,  are  also  present  ("The  Ori.a-in 
of  Iron  and  ^fanganese  Ore  in  Bogs  and  Streams,"' 
Proc.  Roy.  Soc.  of  Queensland.  1916,  28,  80).  In 
this  connection,  it  is  interesting  to  note  that  Dana,  in 
his  •'Sy^^tem  of  .Mineralogy",  mentions  that  at  Glendre, 
in  the  County  of  Clare,  Ireland,  a  layer  of  rhodo- 
chrosite,  two  incjie.s  thick,  occurs  lielow  a  bog  and 
has  a  yellowish-grey  colour.  It  appears  possible  that 
certain  .stratified  beds  of  manganese  carbonate  (rhodo- 
elirosite)  have  been  at  least  partially  formed  by 
iron-bacteria,  e.g.  the  manganese  carbonate  beds  of 
t^ie  Cambrian  (Ordovieian)  fonnation  of  Merionet- 
shii'e,  North  Wales,  and  beds  of  the  same  mineral  in 
rocks  of  very  similar  age  at  Las  Cabesses,  Pyrenees, 
France,  at  Chevron.  Belgium,  and  in  Canada,  New- 
foundland. Arkansas,  and  other  countries. 

It  must  be  admitted,  however,  that  oui-  present 
knowledge  is  .somewhat  meagre,  and  tlhat  it  is  uot 
possible  to  come  to  definite  conclusion.s  as  to  the 
exact  extent  to  wliidi  organisms  have  taken  part 
in  the  building  uj)  of  feri-uginous  and  manganifcrous 
ores.  All  that  can  be  said  at  present  is  that  iron 
bacteria  are  responsible  for  the  formation  of  fer- 
ruginous and  manganiferous  sediments,  w^iiich  probably 
form  t:hemselves  In-  slow  degrees  into  iron  and  num- 
ganese  ores. 


CHEAP  FUEL  THE  BASIS  OF 
METALLURGY. 

The  success  of  our  metallurgical  industries  and  in 
fact  all  industries  is  based  on  chea])  find,  and  unless 
wc  pnxlucc  coal  at  a  lower  cost  and  use  it  with  the 
utmost  economy,  it  will  be  impossible  for  us  to  export 
our  products  at  a  price  at  which  they  can  be  sold 
in  open  com|)etition.  In  the  .slecl  industrv,  in  the 
Jiroduetion  of  i-ai]  sections,  plates,  etc.,  the  i-onsump- 
tioii  of  fuel  ])!•]•  ton  of  fini^^hcd  steel  rolled  averages 
approximately  :!  tons  of  coal,  and  if  we  irxdnde  all 
the  smaller  products  such  as  sheets,  tinplates.  small 
sections  of  >pceiid  steels,  wire,  efe.,  etc.,  till'  avei'age 
consuni|»tioM  ovcc  the  whoir  indu->ti-y  is  very  iinn-li 
LTcatrr. 

In  the  j)roduetioii  of  spelter  the  averatre  consump- 
tion i.s  approxiiiuitcly  .'>  tons  of  i-nal  pel-  ton  <>(  vpelter. 
F.  W.  Ilarbord.  before  the  In.st.  of  .Min.  .Metal. 


IRON,  STEEL  AND  STEEL  ALLOYS  UNDER  NEW 
UNITED  STATES  TARIFF  LAW. 

Iron  and  steel  arc  included  in  the  duty  schedule  of 
the  Fordney  tariff  bill,  but  so  also  are  alloys  for  mak- 
ing steel.  Beams,  girders  and  structural  iron  or  steel 
are  tariffed  at  2r>'(  ad  valorem,  compared  with  10% 
in  the  jiresent  law. 

Railway  splice  bars  Vi-cent  pound;  other  railway 
bars  of  iron  or  steel,  and  railway  bars  made  in  part 
of  steel,  rails  and  punch  flat  rails  7-40ths  of  one  cent  a 
]iound.  Axles  and  foi-gings  six  tenths  of  a  cent  a 
pound.  If  fitted  in  the  wheels  the.v  pay  the  same  dut.v 
as  the  wheels,  one  cent  a  ])ound. 

Cast  iron  pipe  is  10';  ad  valorem.  If  seamed  or 
.jointed  %  to  1%  cents  a  i)ound.  according  to  thickness 
and  diameter.  Cut  nails  above  two  inches  in  length 
four-tenths  of  a  cent  a  pound;  less  than  two  inches 
209?  ad  valorem;  horseshoe  nails  and  small  nails  two" 
cents  a'  jionnd.  Rivets  and  studs,  including  those  for 
automobile  tires,  25 ad  valorem. 

Steel  ingots,  blooms,  slabs,  billets  and  bars  are  taxed 
pound  according  to  value,  running  from  two-tenths 
of  a  cent  per  pound  when  valued  at  not  over  one  cent 
a  pound, to  six  cents  a  pound  Avheii  valued  at  32  to  40 
cents.  Above  40  cents  the  duty  is  20%  ad  valorem,  and 
circular  saw  plates  pay  an  additional  quarter  cent  a 
])ouiid. 

Steel  in  any  form  or  of  any  process,  containing  more 
than  0-6  %  of  nickel,  cobalt,  vanadium,  chromium, 
tungsten,  mol.ybdenum  or  other  alloy,  pays  an  addi- 
tional 15'/f  ad  valorem.  Manganese  and  silicon  are 
not  to  be  considered  as  alloys  unless  in  excess  of  1%, 
and  72  cents  per  pound  on  the  tungsten  content  in  ex- 
cess of  1%'  shall  also  be  levied. 

Plates,  excepting  crucible  and  saw  plates,  pay  seven- 
twentieths  of  a  cent  a  pound  when  valued  at  one  cent 
per  ]-)ouiul  or  less,  if  not  thinner  than  140  one- 
thousandths  of  an  inch,  and  0.5  cent  if  valued  between 
one  and  three  cents  a  ])ound.  Over  three  cents,  the 
duty  is  20'^'^  ad  valorem.  Dut.v  on  all  other  sheets  is 
])roportionall.v  increased.  ^luck  bars  and  bar  iron  from 
one-fourth  to  five-tenths  of  a  cent  a  pound.  Iron  slabs 
and  blooms  or  an.v  form  more  finished  than  pigs,  ex- 
cept castings,  0.2  cent  per  pound.  If  charcoal  iron. 
0.3  cent  per  pound. 

^Manganese  ores  containing  excess  of  30%  metallic 
manganese  pa.ys  one  cent  per  pound  on  manganese 
therein  ;  molybdenum  ore  or  concentrates,  75  cents  per 
pound  on  molybdenum  therein,  tungsten  ore  45  cents 
per  pound ;  ferromanganese  containing  an  excess  of 
\V(  of  carbon,  2  1-5  cents  a  pound  on  manganese  there- 
in. Other  ores  and  concentrates  ])ay  duties  on  metallic 
contents  therein  as  follows: 

Manganese  metal,  manganese  silicon,  manganese 
boron  and  ferromanganese  containing  less  than  1^4  of 
carbon,  2  1-55  cents  i)er  iM)und  on  the  manganese  and 
2^'/(  ad  valorem.  Kerromol.vbdenum  and  other  alloys 
+1.25  jjcr  i)ound  and  17'y  ad  valorem.  Ferrotungsten 
and  other  alloys  72  cents  |)ei-  ]iound  and  15%i  ad  valor- 
em. All  other  alloys  of  tungsten  ])a.v  the  same  duty. 
Silicon  alloys  from  2'/o  eeiits  to  8  cents  per  pound. 
F(>rr(H  lii oinium  with  3'/f  of  carbon  and  3V1>  cents  per 
pound.  l!'  with  less  than  3%  of  carbon  and  chrome. 
30',  ad  valorem,  \'anadium.  ferro-phosphorus  and  all 
othei'  allo.\s  used  in  niannfactui'c  of  steel  iu)t  speciall.v 
])rovided  for.  i>ay  a  duty  <<(  30',  ad  valorem,  "lioston 
Xcws  Bureau. " 
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MAJOR  F.  H.  MOODY,  B.A.Sc. 

Major  F.  II.  .Moody,  who  lias  recently  beconie  as- 
soeiated  with  Powley  and  Townsley  Limited,  with 
head  office  at  907  Exeel.sior  Life  Building,  Toronto, 
aK  Secretary  Treasurer  and  Chief  f]ngineer.  will  prove 
a  most  valuable  acquisition  in  maintaining  the  pro- 
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gressive  policy  of  such  Company.  They  deal  exclus- 
ively in  a  most  complete  line  of  electric  industrial  and 
mine-haulage  equipment,  also  handle  the  highest  type 
of  battery-charging  and  control  apparatus  and  speci- 
alize in  the  sale  of  the  Edison  nickel-alkaline  storage- 
battery. 

Major  Moody  has  had  a  varied  experience  that  will 
prove  both  practical  and  useful  in  his  new  duties,  an 
experience  that  will  be  of  real  worth  to  their  already 
numerous  and  growing  clientele. 

Major  Moody  commenced  his  engineering  experi- 
ence in  1903  as  machinist's  apprentice  with  the  John 
Inglis  Co.  Limited,  Toronto.  This  was  followed  by 
the  Mechanical  and  Electrical  Engineering  course  at 
the  University  of  Toronto,  for  which  he  received  his 
degree  of  Bachelor  of  Applied  Science  (with  honors) 
in  1909.  The  vacation  periods  were  spent  in  practical 
work  with  the  General  Electric  Company,  Schenec- 
tady, N.Y.,  American  Locomotive  Company,  Schenec- 
tady, N.Y.,  and  International  Steam  Pump  Companj', 
East  Cambridge,  Ma.ss.  Following  a  year  as  Demon- 
strator in  Thermodynamics  at  the  University  of  Tor- 
onto, he  was  .successfully  Associate  Editor  "Canadian 
Machinery,"  "The  Power  House"  and  "Canadian 
Foundrj'nian,"  Toronto;  Associate  Editor  "Machin- 
ery" New  York;  and  "Canadian  Railway  and  Marine 
World,"  Toronto,  until  July  1915,  then  he  joined  up 
with  the  83rd  Battalion  for  overseas  service.  He 
served  three  years  overseas  with  the  116th  Battalion 
C.I.,  with  them  he  attained  the  rank  of  Major.  Re- 
turning to  Canada  with  that  unit  in  March  1919.  he 
became  Assistant  Chief  Engineer,  McLaughlin  Motor 
Car  Company,  Oshawa,  relinquishing  that  position  in 
January  this  year  to  assume  the  above  new  duties. 


South  Africa  is  very  desirous  of  haviii<jr  a  steel 
industry  in  tjie  Union,  aiul  the  coal  industry  lias  in 
recent  years  made  <;rcat  advam^'s  there. 


MANGANESE. 

The  Iniiterial  Mineral  Resources  Bureau  has  publlnhed 
a  note  on  Manganese  covering  the  period  1913  t"  1919 
inclusive.  Definitions  of  manganeHe-orf  minerals,  and 
a  list  of  their  uses  are  given.  About  95  j)ercent  of  tlie 
world's  ])roduction  of  manganese  ores,  juanganiferous 
iron-ores,  and  manganiferous  zinc-residuum  is  u.sed  fli- 
rectly  or  indiieetly  in  the  manufacture  f»f  steel  as  a 
deoxidizcr. 

British  India  is  the  world  s  most  impoiiant  producer 
of  manganese,  althou'_'li  befr»re  the  war  Russia  wa.s  fore- 
most. Russia's  record  production  of  1.234,900  tons  in 
1913  is  now  seen  as  forecasting  some  later  events.  Wlie- 
ther  Russia  is  producing  manganese  ores  or  not  at  this 
time  does  not  appear  to  be  known.  The  more  important 
producers  during  1913  and  1919  were  as  follows: 

Production  of  Manganese  Ore  (Long  Tons). 


l!tl:{ 

191'.» 

Russia  &  Georgia .  .   .  . 

1.234.900 

British  India .  .     .  . 

SI  5.047 

534.9*15 

Brazil  

120.335 

319.777 

Spain  

21.247 

65,514 

Italv  

1 .596 

30,:U5 

United  States  

4.04S 

55,322 

Great  Britain  lierself  produces  a  little  manganese  ore. 
17,456  t(ms  in  1!)18  and  12,078  tens  in  1919  having  been 
mined  in  the  United  Kingdom.  British  countries  pro- 
ducing manganese  include  also  the  Gold  Coast,  Union 
of  South  Africa.  Australia,  but  Canada  has  not  in  re- 
cent years  produced  more  than  a  few  luiiulred  tons  an- 
nually. In  Egypt  (West-Central  Sinai;  valuable  man- 
ganiferous deposits  are  reported. 

The  Report  states  that  during  the  war  Brazilian  and 
other  available  ores  were  imported  into  the  United 
States  without  the  regaj-d  for  cost  that  w«)uld  have  in- 
fluenced buyers  in  normal  times;  but,  with  improved 
railway  transportation  fiom  the  State  of  Mines  Geraes 
to  Rio  de  Janeiro  and  better, facilities  for  loading  at 
that  port,  the  Brazilian  manganese  ore  industrj',  while 
continuing  to  find  its  best  market  in  the  United  States, 
nuiy  perhaps  become  a  more  f(U'midable  competitor  with 
India  and  Russia  in  ?]uropean  markets,  although,  when 
normal  conditions  are  restored.  Germany  will  certainly 
again  obtain  practically  all  her  manganese-ore  supplies 
from  Russia. 

The  particulars  regarding  occurrence  and  develop- 
ment of  maiiganif.'rous  deposits  in  all  parts  of  the 
world  are  very  fidl,  and  accompanied  by  a  mass  of 
statistics. 

The  monograph  can  l)e  obtained  fn>in  II.  M.  Station- 
ary Office.  London,  price  3s.  6d.  phis  ]>ostage. 


NEW  OXYGEN  PLANT  AUGURS  INDUSTRLAX 
IMPROVEMENT. 

In  these  days  of  general  industrial  tlepression  it  i>- 
refreshing  to  note  the  spirit  of  optimism  evideneetl  in 
the  announcement  recently  authorized,  that  the  Dom- 
inion Oxygen  Company.  Limited,  will  l»reak  ground 
in  mid-July  for  a  new  quarter-of-a-million-doUar 
oxygen  jdant  at  Montreal,  which  will  double  the  com- 
pany s  present  capacity.  The  building  will  be  100  ft.  x 
100  ft.,  and  will  be  substantially  a  duplicate  of  the  eoiii- 
pauy's  Toronto  plant,  which  until  now  has  supplied 
oxygen  to  Canadian  industrial  u.sers  through  five  dis- 
trict distributing  stations.  The  Montreal  plant  will 
be  the  second  o\'  five  producing  plants  [irojected  at  the 
time  the  company  was  organized  last  year. 
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THE  LATE  GEORGE  BLAKE  WALKER— COAL 
MINER  AND  SCIENTIST. 

liy  the  doatli  ol'  (Jeorge  Blake  Walker,  at  the  age  of 
67,  liritish  coal-mining  loses  one  who  was  a  leader  in 
all  improvements  in  the  methods  of  coal  extraction  and 
utilization.  His  grandfather,  father  and  himself  were 
successively  in  charge  of  the  Wharneliffe  Silkstone 
Collii'i-y  from  1853  until  within  ci  few  years  ago.  In 
connoi-tion  with  this  colliery  undertaking  man}'-  of  the 
now  approved  modern  practices  in  coal-mining  were 
first  tried.  The  fii'st  by-product  coke-ovens  in  the  Mid- 
lands Coalfield  (if  not  the  first  in  Britain)  were 
erected  hy  the  Sinion-("arves  Company  at  Wliarncliffe 
Silkstone  Colliery  about  18!)0,  and  at  this  colliery,  coke- 
oven  gases,  after  ext  ract  inn  of  the  benzol  and  other  by- 
proilucts,  were  used  lo  drive  gas-engines,  and  to  jjro- 
vide  motivf-poucr  for  the  air-compressors  and  elec- 
trie-ligjiting.  Coal-cuitiiig  machinery  was  installed  at 
a  very  early  dale  in  these  collieries,  and  at  a  neigh- 
bouring colliery,  ^Mr.  Walker  was  instrumental  in  in- 
troducing the  use  of  the  first  electrically-operated 
cQ,iI-cut tcr  to  uiultTcul  a  scam  under  two  feet  in  tliiek- 
ness. 


THz:  I.ATZ:  GEO.  BI.AKI:  wai.ki:b. 


Mr.  W%alker  was  responsible  for  the  introduction  of 
the  first  oxygon-breathing  apparatus  iido  British  coal- 
mines, and  the  Tankersley  Rescue  Station,  for  which 
he  was  also  chiefly  responsible,  was  the  first  in  Britain. 
Hp  was  also  a  pioneer  in  the  introduction  of  pit-head 
wasli-hoiises.  and  took  a  lively  interest  in  all  housing 
sehenips  for  eoal-niiners. 

His  lal)ours  for  tlie  scientific  advancement  of  coal 
mining  covered  a  long  period.  He  was  a  Fellow  of 
the  ( Jef)|()gical  Society,  and  was  tlic  first  lecturer  in 
coal-mining  at  Firth  College,  Sheffield.  His  exertions 
in  the  formation  of  the  T^niversity  of  Sheffield,  and 
particularly  in  its  coal-mining  activities  were  recoir- 


nised  in  1918  by  the  honorary  degree  of  Master  of  En- 
gineering from  that  University.  lie  was  one  of  the 
original  members  and  an  ardent  supporter  of  the  Mid- 
land Institute  of  Mining  &  Mechanical  Engineers,  be- 
ing President  from  1896  to  1898,  and  Honorary  Secre- 
tary until  1918.  lie  was  the  first  recipient  of  the 
Peake  Medal  for  conspicuous  service  to  the  mining  in- 
dustry. In  1918,  his  great  services  were  recognised  by 
his  election  as  President  of  the  Institution  of  Mining 
Engineers,  and  he  also  received  the  Telford  Medal  and 
premium  from  the  Institution  of  Civil  Engineers,  of 
which  he  was  a  member.  He  was  a  member  and  Pre- 
sident of  the  Sheffield  Society  of  Engineers  and  Metal- 
lurgists. 

Mr.  Walker  lived  and  worked  among  his  employees 
from  a  boy,  and  in  1916,  after  42  years  continuous  re- 
sidence and  service  with  the  Wharneliffe  Silkstone 
Collieries,  his  workmen  presented  him  with  a  portrait 
in  oils  as  a  token  of  their  esteem.  The  Wharneliffe 
Silkstone  Colliery  is  historical  in  that  it  had  the  first 
checkweighman  appointed  under  the  Coal  Mines  Re- 
gulation Act,  and  it  was  the  first  colliery  to  have  a 
miners'  union. 

As  a  consulting  mining-engineer,  Mr.  Walker  visited 
Australia  and  Canada  on  numerous  occasions,  and  his 
health  was  impaired  by  hardships  experienced  in  a 
blizzard  Avhile  examining  coal  properties  in  the  Rocky 
JMountains  in  1909.  Pie  made  tAvo  reports  on  the  pro- 
)3erties  of  the  Dominion  Coal  Company  in  1904  and 
]!)07.    He  visited  Canada  in  1919  again. 

As  a  pupil  of  Mr.  Walker's,  and  as  one  of  nuiiiy  who 
received  many  personal  kindnesses,  and  wise  direction, 
encouragement  and  help  in  mining  studies,  from  a  man 
who  always  regarded  mining  education  as  a  life-mis- 
sion, the  Editor  desires  to  express  his  gratitude  for  the 
example  of  a  good  man,  of  great  scientific  attainments, 
actuated  by  the  highest  ideals,  Avhose  probity  was 
lU'ver  challenged.  In  addition  to  his  eminence  as  a 
mining  engineer,  Mr.  Walker  Avas  a  musician  and  com- 
poser, and  published  several  volumes  of  verse.  It  Avas 
a  pi-ivilege  and  an  honour  to  be  intimately  acquainted 
with  such  a  man,  Avhose  comparatiA'ely  early  pa.ssing 
will  cause  regrets  in  the  many  quarters  of  the  Avorld 
where  his  former  employees  and  pu]nls  are  scattered. 


A  Jarosite  Deposit  in  Victoria,  Australia. 

"Chemical  Engineering  &  Mining  RevieAv,"  Mel- 
bourne, in  the  issue  of  March  5th  reports  the  existence 
of  well-defined  seams  of  jarosite  in  the  cliffs  near 
.\iiglesea,  ^"ictoria.  This  little-knoAvn  mineral  is  de- 
scril)e(l  as  a  basic  sulphate  of  iron  and  potassium,  and 
in  composition  corresponds  to  its  better-known  si.ster 
iiiiiuM-al,  alunite,  Avhieli  is  a  basic  sulphite  of  alumin- 
ium aiul  ])otassium.  Jarosite  may  be  described  as 
alunite  in  Avhieli  iron  has  taken  the  place  of  alumini- 
um. Economically  the  mineral  can  be  made  to  yield 
suli)huric  acid,  and  pigments,  and  a  company  is  being 
formed  to  develop  the  deposit  for  commercial  uses 
Jarosite  is  a  bright  yelloAv  mineral,  and  is  sometimes 
known  as  yellow  iron-ore.  The  deposits  associated 
with  the  .jarosite  seams  are  carboniferous  sands,  con- 
taining much  pyrites  and  easts  of  leaves,  and  in  one 
place  a  definite  seam  of  loAV-grade  coal  is  observable. 
The  jarosite  seams  are  thought  to  have  been  formed 
by  leaching  of  the  pyrites  by  Avater  and  subsequent 
concentration  of  jarosite  in  jointings  of  the  carboni- 
ferous sandstone. 
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KKI'Oh'T   OK   TIIH    DOMINION   STEFJ.  COKI'O- 
IJATION  FOR  lf)20. 
The  report  of  I  lie  Doitiiiiioii  Sl^-el  (!()rj)()ration,  for 
Hie  fiscfil  ycnr  I'lidiii^-  Mtircli  'Msi,  1921,  shows  pro- 
duction ('oiiii)ariii^-  with  two  i)r(>vious  years  as  follows: 

Fiscal  Years —  Toms 
1920  1919  1918 

VUr    Iron    2()7,()78      184,229  :U)7,8(i:5 

Steel  In<n)ts  .  24:5,r)(ir)      219,943  :?41,6();} 

Blooms  aiul  I'.iliets*  .  68,994  26,165  47,890 
Standard  Hails  .  .    .  .  7,486        68,976  164,972 

Lioht   Rails   3,985  3,319   

Wire  Rods   55,853        44,436  26,746 

Bars   2,207  1,245  1,459 

Wire'    23,122        15,542  6,043 

Nails    15,556        12,386  5,508 

Plates   38,894  3,252   

C(,al   3,563,954    3,502,069  3,622,644 

*  For  sale. 

■f  Includes  wii-e  used  in  rnaUini^  nails. 
With  reg'ard  to  ])r()duction,  llie  Report  states  it  wa  . 
possible  only  to  operate  t,he  steel  works  upon  a  satis- 
factory seaie  durinji'  half  the  year.  The  cancellation 
by  the  (iovernnient  of  its  contract  for  ship-plates, 
ir.ie  abiMipi.  ehan<i'e  in  export  tr'ade,  coupled  with  gen- 
eral slackness  in  the  domestic  trade,  and  t,he  fact  that 
lai'ge  stocks  of  or(>,  limestone,  and  ferro-mang'anese 
had  been  provided  foi'  the  Winter  of  11)20-1921,  ac 
count  for  increfused  inventories.  It  was  necessary  to 
bank  a  large  lionnage  of  coal  during  the  Winter.  In- 
ventories, after  making  pi-ovision  for  decline  in  mai-ket 
values,  compare  with  two  i)revious  years  sls  follows: 

1920  $11,243,286 

1919  9,490,369 

1918  9,314,602 
Tlie  net  addition  to  cost  of  properties  was  $4,592,211, 
principal  items  iiu-luding  sixty  new  Kopper's  by-prod- 
uct coke-ovens,  begun  in  A])ril  1920  and  now  approach- 
ing completion  ;  payments  against  steamsliip.s  acquired 
in  settlement  of  claims  for  breach  of  charter,  final 
payments  ui)on  ])lal;e-niill  and  ])owerliouses  at  the 
Sydney  Steel  Plant,  and  tlie  ei-ection  of  works  for 
making  silica  and  firebrick. 

l*i-ovision  for  depreciation  and  renewals  during  the 
year  amounted  to  $1,583,662,  an  increase  of  $316,806 
over  last  year's  dediu'tion.  After  writing  off  $349,505 
expended  during  the  ycai-  to  replace  obsolete  equij)- 
ment,  tthe  balance  I'cnuiining  in  reserve  for  deprecia- 
tion is  $16,711,020,  which  the  directors  believe  to  be 
sufficient  for  this  purpose. 

Largely  owing  to  increase  of  stocks  on  haml,  Ike 
(piick  assets  have  decreased  $1,347,162  and  current 
liabilities  have  increased  $657,554,  making  a  decline  in 
woi'Uing  capital  amounting  to  $2,004,716.  This  is  more 
than  offset  by  the  iiu-rease  of  $4,592,211  in  the  value 
of  plant. 

The  profit  and  loss  account  for  three  years  com- 
pares as  follows: 

1920  1919  1918 

Op.  income  $7,212,751    5,532,529  8,768,054 

Depreciation,    (tc.    ..     1,583,662    1,266,856  1,304.323 

Balance   5,629,089    4,265,673  7,463,731 

Interest   970,777    1.004.060  1,013,263 

Net  Income   4,658,312    3,261,613  6,450.468 

Prefenvd    dividends  .       980.000      980.0(K)  980.000 

Net  Profits   3.678.312    2.281.613  5,470.468 


Commoi,    Diviflcnds  .    2,226,000    2,029,629  1,765.373 


Surplus   1,452,312      251,984  3,705,095 

Add  previous  Surplus    8,211,236    7,959,252  13,754.157 


Total  Sur{)lns..  ..9,663,548  8,211,236  17,459.252 
Reserve   9,500,000 


Balance  Mardh  31st    9,663,548    8,211,236  7,959,252 


The  earnings  s/iown  are  at  the  rate  of  virtuallv 
10  per  cent  on  the  common  stock,  which  compares  with 
6.1  per  cent  in  the  previous  year. 

A  condensation  of  the  consoliflat ed  lialaurc  ^heet 
for  two  years  is  as  follows : 

ASSETS                                     1920  1919 

Properties,   less   deprec.    . .    $83,217,835  79,861.901 

Trustees                                       163,833  145,751 

Current                                   20,706,403  22,053,566 

Deferred  Charges                          571,159  583,985 

Totals  $104,659,231  102,645,204 

LIABILITIES 

Funded  Debt                           $20,067,659  20.450.682 

Deferred    Payments    .  .     .  .          182.200  208.000 

Current                                     10.258,391  9.600.s:Ui 

Reserves                                      2,387.633  2.074.44^ 

('apital  l^tock 

Preferred  Stocks                     15.000.000  15.000.000 

Common                                 37.100.000  37.100.000 

Svrplus 

General    Reserve                      10,000,000  10.000.000 

P.  &  L.  Balance                      !).663.548  8,211.236 


$104,659,231  102.645.204 


As  compared  with  the  previou--  year,  the  report 
of  the  Dominion  Steel  Corporation  is  surprisingly 
good.  Its  out.sitanding  features  are  a  large  inr-rea^c 
in  oj)erating  earnings,  a  decrease  in  bonded  indebted 
ness  and  a  larger  equity  behind  the  capital  .stock 
than   has  yet  been  reciu'ded  by  iLie  Corporation. 

References  to  changes  in  organizaiion  and  the  British 
Empire  Steel  eon-sol idation  are  made  in  the  Report. 
bu4i  as  these  have  been  previously  published  in  "Iron 
and  Steel"  it  is  iu)t  necessary  to  repeat  them. 
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EDITORIAL 


]V()I{KL\G  CAPITAL  OF  CANADIAN  STEEL 
COMPANIES. 

The  Torduto  "(llobe"  veceutly  published  a  stateuieut 
sliowiut^-  llif  \v<irkiug  capital  of  representative  Can- 
adian industrial  companies  at  this  time,  and  during 
191S  and  191!),  in  comparison  with  the  figures  of  1914. 
Allowing  sciiiu'l  liinLi-  for  currency  inflation  and  the  pos- 
sibility of  an  insufficient  depreciation  of  inventories, 
tlie  figures  ai-e.  nii  tlie  whole,  very  satisfactory.  This 
is  particularly  the  case  with  the  steel  and  equipment 
companies.  The  cond)iiunl  working  capital  of  four  com- 
panies, namely.  Dominion  Steel  Corporation,  Nova  Sco- 
tia Steel  &  Coal  ("oiupany.  Steel  Company  of  Canada  and 
Ontario  Steel  Products,  was  in  1914  roughly  $9,800,000. 
At  the  end  of  1920  it  was  estimated  to  be  $28,950,000 
or  $19,150,000  in  excess  of  the  1914  totals.  When  it  is 
remembered  that  in  1920  all  the  necessary  allowances 
fcr  depreciation  of  nuniitions  machinery  had  been  made, 
tiuit  inventories  had  undergone  much  reduction  from  the 
high  prices  of  1919,  and  that  many  improvements  to 
plant  liad  l)een  paid  f<u'  nut  of  revenue,  an  appreciation 
(tf  over  nineteen  million  doUars  indicates  real  progress 
towards  financial  strength. 

A  sinular  calculatii  u  in  regard  to  a  group  of  equip- 
ment compaiues,  including  Canadian  Car  &  Foundry, 
Canadian  General  Electric,  Canadian  Foundries  &  Forg- 
ings  &  Canadian  Locomotive,  shows  an  appreciation  in 
working  capital  in  1920  as  compared  with  1914  of  six 
million  dollars. 

Wiiile  the  state  of  the  metals  and  equipment  trades  is 
not  roseate  at  this  time  there  seems  good  reason  to  be- 
lieve that  basic  conditions  are  fundamentally  improved 
aud  that  the  worst  of  the  .strain  has  passed  in  financial 
circles. 

At  no  time  in  the  history  of  the  iron  and  steel  and 
equipment  trades  in  Canada  was  tiie  capacity  of  i)lants 
so  great  as  today,  or  the  statement  of  the  ci|ui|>iiicnt  so 
modern  and  efficient.  If  any  further  waiting  ])eriod 
lies  ahead  for  business,  it  may  be  observed  that  the 
Canadian  companies  are  better  fortified  to  meet  it  than 
ever  before,  and,  cnmiiared  with  the  larger  and  rather 
unwieldy  indu.strial  leviathan  in  the  L-nited  States,  our 
domestic  .steel  indnstiy  is  comparatively  )vell  employed 
during  the  Summer,  although,  admittedly,  the  outlook 
for  the  Winter  is  not  premising.  As  previously  suggest- 
ed, if  the  proce.ss  of  using  up  financial  reserves  to  pro- 
vide employment  for  working  organizations  is  to  be 
continued,  some  very  substantial  reductions  in  bibom- 
costs  will  have  -  to  be  made,  and  the  soom  r  ;i  mutuid 
agreement  is  arrived  at.  the  sooner  it  will  he  possililc 


for  Canadian  steel  companies  to  furnish  employment, 
and  the  sooner  will  some  permanency  of  employment 
become  assured  by  placing  of  purchasing  orders. 


THE  MOOTED  IRON  &  STEEL  INDUSTRY  IN 
BRITISH  COLUMBIA. 

In  this  issue  will  be  found  a  paper  read  before  the 
International  Mining  Convention  at  Portland,  Oregon, 
by  Clyde  E.  Williams,  Metallurgist  of  the  United  States 
Bureau  of  Mines,  dealing  with  the  factors  concerned  in 
the  production  of  iron  and  steel  on  the  Pacific  Coast  of 
North  America.  This  paper,  which  puts  the  relevant 
considerations  very  impartially,  views  the  matter  of 
course  from  the  standpoint  of  the  Pacific  Coast  of  the 
United  States  more  particularly.  Another  article,  also 
appearing  in  this  issue,  is  written  by  the  Secretary  of 
the  Minister  of  Mines  for  British  Columbia,  and  puts 
forward  one  phase  of  British  Columbia  opinion. 

It  seems  fairly  evident,  from  the  data  given  by  Mr. 
Williams  and  that  quoted  from  Mr.  Nichol  Thompson's 
report  to  the  B.  C.  government,  that  there  is  a  real  need 
and  a  present  market  for  pig-iron  on  the  Pacific  Coast, 
as,  under  present  conditions,  pig-iron  is  really  the  raw 
material  of  any  iron  and  steel  activities  that  exist  on  the 
Pacific  Slope,  and  these  appear  to  be  quite  important. 

Mr.  Williams  puts  his  finger  on  the  most  vital  operat- 
ing consideration  when  he  states  "the  presence  of  iron- 
ore  near  the  smelting  locality  is  not  so  important  as  is 
the  presence  of  coke.  Iron  ore  can  be  shipped  as  ballast 
cheaply  from  great  distances."  This  decisive  factor  was 
clearly  emphasised  in  our  July  issue  by  Mr.  J.  F.  K. 
Brown  in  his  summary  of  the  numerous  instances,  of 
world-wide  incidence,  where  iron  ore  travels  to  the  coal 
deposit  used  to  smelt  it,  and  a  consideration  of  the  arg- 
uments marshalled  by  Mr.  Brown  (see  page  165,  Jidy 
issue)  will  show  that  Vancouver  Island  is  fundamentalh- 
correct  as  the  location  for  a  blast  furiuice  on  the  Pacific 
('oast.  The  development  of  an  ii-on  and  steel  industry 
on  Vancouver  Island,  or  on  the  British  Columbia  coast 
region,  can,  Mr.  Brown  affirms — and  we  believe  ({uite 
correctly — "be  consiunmated  with  either  native  or 
foreign  ores." 

An  iron  and  steel  industiy  in  British  Columbia  is  an 
undoubted  development  of  the  future,  aiul  it  looks  now 
as  if,  were  the  advantages  of  Vancouver  l.slaud  fully  a.s- 
sessed,  and  truly  valued,  it  will  be  chosen  by  such  cap- 
italists, be  they  American  or  British,  as  shall  invest 
money  in  a  blast-furnace  plant  on  tlie  Pacific  Slope.  Mr. 
Williams  succinctly  puts  tiie  matter  by  stating;  "the 
smelting  centre  should  be  near  the  coke-supply  in  Bri- 
lish  Ciiluudiia  or  Washington".    The  excellence  of  tlu' 
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coals  of  Vancouver  Island  for  coking  purposes  is  proven, 
and  is  well-known  to  the  coal  companies  in  the  Island. 
The  most  permanent  and  logical  evolution  of  an  iron 
and  steel  industry,  so  far  as  British  Columbia  is  con- 
cerned, would  arise  from  enlargement  of  the  operations 
of  the  existing  coal  companies  on  the  Island,  who  possess 
local  knowledge  and  locally  trained  staffs,  both  in  exe- 
cutive and  operating  departments.  Mr.  Williams  prob- 
ably has  the  necessity  for  local  knowledge  and  reason- 
ably slow  growth  in  mind  when  he  remarks  that  the  ini- 
tial work  "must  be  done  by  a  strong  organization,  and 
one  with  a  fund  of  advice,  both  technical  and  commer- 
cial. ' '  It  will  be  far  better  if  the  mooted  iron  and  steel 
industry  in  British  Columbia  proceeds  from  a  natural 
enlargement  of  existing  corporations,  rather  than  from 
an  iiicursion  of  capital,  bent  on  large  expenditures,  and 
uninformed  and  fortified  against  mistakes  by  that  in- 
timate local  knowledge  which  only  local  experience  can 
give. 


NINETY-FOUR  PER  CENT  OF  CANADIAN  WATER 
POWERS  UNHARNESSED. 

Tlie  Dominion  Water  Power  Branch  of  the  Depart- 
incnt  of  the  Interior  issues  a  report  in  which  it  estim- 
ates the  minimum  water-power  possibilities  of  the  Dom- 
inion to  exceed  18  million  liorse-power,  and  a  possible 
maximum  (dependable  for  six  months  of  the  year)  of 
32  million  horse-power.  The  present  installations  of 
turbines  represent  utilisiation  of  only  5.9  percent  of  the 
recoi'ded  water-power  resources.  This  present  develop- 
ment, representing  an  investment  of  $47."), 000, 000  is  es- 
timated to  provide  power  equivalent  to  18^^  million 
tons  of  coal  annually,  or  21/^  million  tons  greater  than 
Canada's  largest  annual  production  to  date.  The  suf- 
ficiency of  the  Dominion  s  water-power  reserves  is  made 
very  plain  by  these  latest  and  carefully  calculated  es- 
timates, and  it  is  a  matter  for  satisfaction  that  75  per 
cent  of  the  water-powers  are  to  be  found  in  Manitoba, 
Ontario  and  Quebec,  precisely  the  provinces  where  no 
bituminous  coal  is  found.  The  opportunity  before  tiiose 
who  are  interested  in  the  manufacture  of  water-power 
machinery  and  in  electric  appliances  in  Canada  is  tliere- 
fore  very  great,  nor  is  there  the  slightest  danger  tliat 
those  who  are  interested  in  the  development  of  Can- 
adian coal  will  ever  find  the  competition  of  water- 
power  to  affect  them  adversely.  Both  sources  of  power 
will  he  required  for  the  needs  of  Canada  of  the  fviture. 

The  extent  to  which  electricity  may  be  used  in  in- 
(lusti  iiil  and  domestic  requirements  would  seem  to  de- 
pend on  the  efforts  of  makers  of  electrical  appliances  to 
adapt  these  to  new  uses,  and  the  efforts  of  power  com- 
panies to  give  users  of  power  a  dependable  supply,  net 
subject  to  interruptions.  There  are  many  indu.strial 
l)laiits  today,  and  some  domestic  establishments  also, 
that  preferably  use  electric  power,  but  find  it  necessary 
to  keep  a  steam-power  unit  as  a  stand-by. 

The  excellences  of  electricity  as  a  motive  power  are 


well  illu.strated  at  a  modern  oolliery-plant,  where,  if  any 
where,  coal  should  be  moderately  priced  and  always  aavil- 
able.  Such  a  plant  will  use  electricity  at  every  possible 
point,  but  investigation  will  show  that  a  steam-power 
unit,  or  several,  must  be  kept  in  reserve  because  of  the 
liability  of  electric  machines  to  go  out  of  commission. 
It  is  this  peculiarity  of  electric  power  supply  that  de- 
tracts from  its  wider  use  in  many  communial  and  dom- 
estic uses,  as  for  example  in  hospitals  and  domestic 
heating  in  a  very  cold  climate.  It  does  not  .seem  that 
electrical  engineers  have  yet  perfected  the  transmi-sssion 
of  electric  power,  and  there  seems  to  be  verj-  much  more 
certainty  in  the  mechanical  dependability  of  the  de- 
vices for  the  generation  and  use  of  electric  power  than 
in  its  transmission.  A  good  deal  of  electrical  trans- 
mi.ssion  equipment  is  old-fashioned  and  insubstantially 
built,  and  it  is  evident  that  power  companies,  as  a  gen- 
eral thing,  liave  not  realized  the  permanent  and  grow- 
ing nature  of  the  public  demand  for  electrical  power, 
or  the  tremendous  possibilities  of  its  generation  and  sup- 
ply, otherwise  they  would  have  builded  better  than  they 
did.  Some  power  companies  do  not  seem  to  have  ad- 
vanced beyond  the  limited  vision  of  electric-light  com- 
panies, whereas  the  supplying  of  electric  light  is  but  a 
sub-division  in  the  business  of  generating  and  supplying 
electricity  today.  In  many  instances,  possibly,  the 
franchises  and  ideas  of  gas  companies  have  permeated 
electric-power  circles,  and  limited  their  vision,  as  for  a 
long  time  the  design  of  electric-light  fixtures  followed 
the  tradition  of  the  mid-Victorian  gas  fixture.  . 

Witli  !I4  pcicent  of  tiie  recorded  water-power  resour- 
ces of  the  Dominion  undeveloped,  it  would  seem  that  the 
Canadian  companies  that  have  equipped  themselves  to 
manufacture  and  as.semble  the  large  parts  required  fcr 
water  turbines  have  invested  well,  and  should  reap  due 
reward  as  Canadian  water-powers  are  harnessed. 


REPEATED  SHUT-DOWNS  OF  COKE  OVENS. 

In  "Iron  Age  "  of  14tii  -luly  appears  a  useful  and 
practical  article  by  J.  M.  Hastings  Jr.  recording  a  series 
of  fre(iuent  shut-downs  of  by-product  coke-ovens  which 
occurred  at  a  plant  near  Wheeling,  W.  Va.,  and  by 
reason  of  the  taking  of  proper  precautions  resulted  in 
no  injury  to  *he  oven  linings.  It  has  long  been  a  tra- 
dition amon^  <^oke-oven  operators  that  if  a  battery  of 
ovens  were  allowed  to  go  cold,  heavy  repairs  would  be 
requiied  to  remedy  the  damage  resulting  from  contrac- 
tion, aiul  it  has  often  been  necessai\v  to  incur  heavy  ex 
penditure  to  maintain  sufficient  heat  in  bv-produvt 
ovens  to  prevent  t!ie  consequences  of  shuttingjdoAvn  the 
ovens  completely.  The  type  of  oven,  and  the  provision 
of  ties  and  stays  i)ernutting  adju.stment  to  varied  stages 
of  expansion  and  contraction,  is  probably  a  deciding 
factor,  and,  where  tiio  necessity  for  sliut-downs  is  ap- 
prehended, it  would  api>ear  advisable  to  give  considera- 
tion to  this  point.  Mr.  Hastings'  article  js  reproduced 
in  this  issue. 
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IRON  QBE  IN  ALBERTA. 

The  Second  Annual  Report  of  tlie  Proviuee  of  Al- 
berta on  Mineral  Resources  menticjns  two  repox-ted  oc- 
currences of  iron  ore  in  that  province  of  large  area,  and 
in  neither  case  are  these  occurrences  of  economic  im- 
l)(iitance.  A  twenty-foot  bed  of  hematite  in  the  Mac- 
kenzie River  X'allcy.  near  AVrigley,  apart  from  its  re- 
mote location,  whih'  a|)[)arently  of  quite  large  extent, 
is  lew  in  iron  and  siliceous,  and  would  not  be  mined 
werg  it  situated  in  a  more  accessible  part  of  the  country. 

The  reported  occurrence  of  iron  along  the  Sheep 
River,  which  has  been  used  as  a  basis  for  company  pro- 
motion is  again  summarily  dismissed  by  Dr.  John  Allan, 
who  says  "there  is  not  a  ton  of  rock  in  the  district  tliat 
can  be  classed  as  iron  ore. ' ' 

It  is  well  that  correct  information  should  be  given 
regarding  any  occurrence  of  iron-bearing  rocks  in  Al- 
berta, because  in  this  province  of  ti-emendous  coal  re- 
sources the  presence  of  iron  ore  is  a  matter  of  the  ut- 
most importance.  So  far,  iron-ore  of  merchantable 
(juality  has  not  been  discovered  in  commercially  work- 
able (piaiitity.  but  the  presence  of  coal  in  Alberta  is  of 
sucli  significance  that  any  really  worthwhile  iron-ore 
deposit  within  reasonable  transportation  distance  of  the 
coal  seams  would  possess  unusual  value,  whether  it  was 
actually  in  Alberta  or  not. 


WHAT  JS  WRONG  WITH  COST  ACCOUNTING. 

During  the  insistent  demand  of  the  war  years,  manu- 
facturers cniuiled  their  profits  by  the  extent  of  their 
sales  and  did  not  worry  much  about  cost  of  production. 
Excess  profits  taxes  and  tlie  fluctuating  value  of  money 
combined  to  make  directorates  neglectful  of  unit  costs  of 
l)ro(luction.  and  a  very  general  laxity  in  organization 
and  accounting  resulted.  Tliere  was  little  inducement  to 
spare  expenditures  when  tlie  tax-collector  stood  waiting 
for  all  unusual  profits,  and  when  workmen  were  scarce 
and  (|uick  to  run  away  to  more  profitable  employment, 
it  was  not  accounted  good  policy  to  scrutinise  statistics 
of  working  forces  and  production  costs  too  closely,  or  at 
least  to  the  point  when  economical  action  might  be  re- 
vealed as  iiicumiiciit  upon  a  worried  executive  officer. 

Today  conditions  ai'e  very  different.  Commodity  pro- 
diicticn  is  down  to  a  competitive  basis,  and  production 
costs  of  an  accurate  character  are  the  first  thing  that 
the  officers  of  industrial  corporations  call  for. 

The  war  period,  with  its  government  control  and 
linreaucratic  experim<  nls  in  finance,  has  revealed  the 
es.sential  inaccuracy  and  partial  character  of  much  of 
what  passed  for  good  i)i-a<'tice  in  cost-accounting  in 
previous  years.  It  has  hcen  realised  that  many  sys- 
tems of  cost  accounting  attempted  to  accoini)lish  too 
many  purposes  at  one  time  and  with  one  set  of  records. 
There  are  at  least  tliree  distiiu  t  purposes  .served  by 
proilnction  costs,  and  tlii'v  slioiiM  imi  he  mixiNl  n)i.  Tlie 
operating  sniKM-intemleiit  reipiirrs  ii  lia\"  cost  informa- 
tinn  that  will  eiiahle  him  |(,  cheek  the  expenditure  of 
laboni'  and  mati'rial  th.il  eMuu's  under  Ins  direi't  ion.  ami 


he  requires  this  information  not  later  than  the  day  of 
expenditure,  or  at  least  the  day  after.  That  is  to  say, 
he  requires  daily  costs.  The  general  manager  requires 
a  daily  cost  also,  but  the  information  he  must  have,  to 
fix  sales-prices  and  direct  operations  generally,  must 
contain  items  of  overhead  expense,  and  can  be  arranged 
for  presentation  in  weekly,  monthly,  or  such  other 
seasonal  periods  as  may  be  necessary.  Tlie  directorate 
and  the  general  manger,  for  the  broader  purposes  of 
financing  and  wider  purview,  require  financial  state- 
ments and  production  costs  that  take  in  the  life  of  the 
concern.  Too  often,  a  compromise  system  is  adopted 
that  does  not  give  anybodj'  the  information  he  wants, 
at  the  time  it  is  necessary  to  have  it. 

Our  readers  will  do  well  to  peruse  the  article,  reprint- 
ed in  this  issue  from  the  first  number  of  "Management 
Engineering'',  and  particularly  the  statements  made  as 
to  "the  lack  of  practical  value  in  detailed  cost  data 
presented  fifteen  days  after  the  end  of  the  month . .  . 
and  the  absurdity  of  calling  foremen  to  account  for 
events  which  happened  four  or  five  weeks  previously . .  . 
of  cost  systems  designed  to  show  monthly  costs  with- 
out reference  to  standards". 

Many  cost-accounting  systems  deal  exclusively  with 
dollars  and  cents.  They  do  not  take  into  account  the 
details  of  or  the  distribution  of  workmen.  They  pursue 
dissections  of  labour  and  material  to  such  an  excess  that 
they  destroy  the  very  criteria  by  which  an  operating 
superintendent  sizes  up  his  work,  namely  the  kind  of 
labour  performed  in  a  given  department  and  the  num- 
ber of  men  that  performed  it. 

There  is  no  doubt  that  general  confirmation  among 
operating  men  will  be  given  to  the  statement  made  in 
the  article  quoted  from,  namely,  that  the  best  proof  that 
customary  accounting-methods  do  not  meet  the  needs 
of  the  operating  man  "is  the  fact  that  in  large  plants 
it  is  the  rule  rather  than  the  exception  to  find  that  a 
subsidiai-y  cost-system  is  operated  for  the  sole  purpose 
of  furnishing  the  works  manager  with  cost  information 
which  he  cannot  obtain  from  the  official  cost  s.ystem." 

The  question  "what  is  wrong  with  cost-accounting" 
may  be  partially  answered  by  replying  that  many  works- 
costing  systems  have  been  forced  upon  engineers  by 
book-keepers.  Cost  accounting  in  a  manufacturing 
works  of  modern  complexity  is  distinctly  not  a  book- 
keeping matter,  as  that  term  is  usually  employed,  and 
the  education  of  a  chartered  accountant  will  not  give 
liim  any  equipment  for  devising  records  of  unit  costs, 
although  he  may  know  all  about  the  theory  of  amortiza- 
ti(>n  and  of  interest.  Unit  cost  records  of  an  engineer- 
ing operation  are  distinctly  an  engineering  problem,  and, 
while  no  reasonable  operating  man  will  decline  the  aid 
of  the  accountant,  yet  it  is  certain  that  unit  costs  of 
production  will  never  be  sufficiently  accurate,  or  suf- 
ficiently timely,  until  tliey  ju-e  drawn  \ip  by  men 
familiar  with  every  detail  and  complexity  of  the  tech- 
iiieal  operati(uis  that  it  is  desired  to  record,  and  until 
tliey  are  primarily  designed  to  present  quickly,  in  an 
uudeistjiudalilc  form,  for  the  consideration  of  the  men 
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who  direct  the  cx|)endituro  on  these  operations,  the  in- 
formation they  require. 

It  is  (piite  iio.ssihle,  and  has  very  often  happened, 
that  a  cost-sheet  which  is  most  desirable  and  efficient 
for  t\w  purposes  of  the  directorate  is  entirely  unsuited 
to  the  detecti(>n  of  waste  and  inefficiency  in  production. 
As  the  profits  which  any  directorate  may  have  to  ad- 
minister, and  lo.sses  al.so,  are  made  in  the  operations  of 
production,  whose  necessities  should  be  given  fir.st  call? 
"Accountants  are  liable  to  overlook  the  fact  that  a  ma- 
nufacturer is  in  business  for  the  primary  business  of 
making  money"  it  is  stated.  This  is  rather  a  l)itter  say- 
ing, but  perhaps  it  miglit  be  softened  by  paraphrasing 
it  into  the  statement  that  cost  accountants  should  make 
their  systems  to  serve  the  primary  and  also  the  ultimate 
end  of  saving  money.  If  this  were  done,  it  would  be 
found  that  the  works  manager  and  his  subordinates 
should  be  supplied  with  the  kind  of  cost  records  which 
they  considered  they  required,  irrespective  of  tradi- 
tion, or  of  "that  form  of  cost  accounting  Avhich  views 
costs  in  the  retrospective    sense  only." 


WE  had  always  supposed  that  the  traditional  in- 
compatability  of  opinion  between  the  East  and 
the  West  was  a  Canadian  idiosyncra.sy,  but  the 
debate  in  the  Hou.se  in  the  United  States  upon  the 
Fordney  tariff  bill  discloses  that  this  custom,  like  high 
tariffs  and  the  class  consciousness  of  the  agriculturist, 
comes  from  the  South.  The  "Boston  News  Bureau" 
refers  in  rather  unRo.stonian  heat  to  "the  Western  oli- 
garchy in  the  Hou.se"  and  regards  the  tariff  bill  as 
"very  pettish  pre.iudice",  which  possibly  its  propo- 
nents feel  "is  a  piece  of  revenge — retribution  by  the 
West  upon  the  East." 

It  is  a  peculiarity  of  the  development  of  North  Am- 
erica, that,  proceeding  as  it  did  from  the  settlement  of 
white  men  on  the  Atlantic  Coast,  the  East  should  have 
become  urban  and  industrially  developed  before  the 
West.  From  the  standpoint  of  natural  resources,  how- 
ever, when  settlement  shall  have  been  completed  in 
Nortli  America,  the  West  is  mucli  better  provided  with 
the  basis  for  the  textile,  shoe,  iron  and  otlier  industries 
tliat  have  played  .so  prominent  a  part  in  the  East,  and 
it  is  a  commentary  on  the  times  that  the  cry  of  the  West 
for  protection  against  the  supposed  tyranny  of  the 
East  should  have  now  changed  to  pleas  from  the  East 
against  western  dominance.  We  believe  there  is  no 
conflict  between  the  East  and  the  West,  but  onlv  just 
a  little  discrepancy  in  date  of  development,  and  tliat 
future  generations  will  laugh  at  a  mentalitv  whicli  pre- 
supposed some  iie-cessary  hostility  betAveen  them.  In 
the  meantime,  the  great  business  of  North  American  poli- 
ticians, on  both  sides  of  the  line,  is  to  preach  the  essen- 
tial solidarity  of  East  and  West,  because  they  not  only 
meet,  but  their  interests  commingle  and  are  inextricably 
blended. 


SUBMARINE  MINING  EXPERT  IN  CANADA. 

The  Chief  Mineral  Inspector  of  the  Department  of 
Woods  and  Forests  in  Britain,  Mr.  Westgarth  Forster 
Brown,  is  visiting  the  mines  of  the  British  Empire  Steel 
Corporation  in  a  professional  capacity  as  an  advisor 
on  submarine  coal  mining.  The  coal  lying  beyond  the 
foreshore  in  Britain — with  one  exception — is  the  pro- 
perty of  the  Crown,  and  its  administration  and  leasing 
for  operation  comes  under  the  direction  of  the  Depart- 
ment of  Woods  and  Forests.  Mr.  Brown  will  consult 
with  the  mining  staff  of  the  Corporation  as  to  sub- 
marine mining  practice  in  Cape  Breton,  and  will  prob- 
ably visit  the  ore  mines  at  Wabana.  The  British  Em- 
pire Steel  Corporation  is  now  operating  twelve  mines 
in  the  Sydney  district  which  are  wholly  submarine 
operations,  and  its  existing  land  mines  will,  by  a 
course  of  natural  extension  eventually  become  sub- 
marine operations  also.  Additional  openings  from  the 
shore  on  submarine  territory  will  also  be  made  in  the 
future.  As  miners  of  the  submarine  iron  ore  body  at 
Wabana,  Newfoundland,  in  addition  to  its  coal  mines 
under  the  sea,  the  British  Empire  Steel  Corporation 
directs  the  most  extensive  undersea  mining  operations 
in  the  world,  and  its  submarine  workings  are  likely  to 
become  much  more  exten.sive  both  as  to  area  and  as  to 
distance  of  penetration  of  the  submarine  tracts  from 
high- water  mark. 


"Germany  has  lost  by  war  and  now  «ees  that  her 
(inly  hope  of  winninar  or  even  existinrr  is  by  labor. 

"Germany  is  fooling  the  world  bv  .settina'  it  an 
example  of  eis-ht  hours  a  day  in  leeal  enactment,  but 
as  a  matter  of  fact  is  working  eiglht  hours  a  dav  onlv 
where  there  is  not  work  enough  to  go  around.  Where- 
ever  there  is  work  to  be  had  her  forces  .iump  in*^o 
piece  work  and  work  12  and  14  hours.  German v  is 
poor  and  starved  and  still  she  is  fooliufr  the  wholp 
w'^rld.  for  she  has  given  her  cloak  and  old  cl<^thes 
rvf  tnilitarism  over  to  France.  Eneland,  Janan  and  the 
United  States  while  pIip  herself,  stripped  to  tt'ie  bone, 
with  no  fat  and  no  bellies,  is  buildinc  railroads  and 
harbors,  spinninsr  the  world's  reiccted  cotton  and 
doin?  whatever  she  is  told  to  do  bv  the  allie.s.  vrhn 
are  sparring  amons:  themselves  and  wastin?  their  sub- 
stance in  mililarism  and  t'lxes  to  the  destruction  of 
themselves  and  nobodv  else,  and  in  the  last  analysis  for 
the  sole  benefit  of  Germany. 

"Germany  has  now  an  industrial  armv.  while 
France.  England.  Japan  and  the  United  States  are 
impoverishing  tlhemselves  with  an  annual  expenditure 
for  armies  and  navies  that  could  open  no  all  of  Afnca 
and  China  and  make  the«e  great  continents  sources 
of  cheap  food  .supplies  and  enormous  consumers  of 
our  surplus  products,  and  do  it  without  in  the  lea.?*^ 
upsetting  the  world's  economic  foundations.  —  C.  W. 
Barron. 


Col.  David  Carnegie,  who  was  a  member  of  the  Muni- 
tions Board  in  Canada  during  the  war.  has  recom- 
menced private  practice  as  a  consulting  engineer  in 
London.  Col.  Carnegie,  in  addition  to  his  experience 
as  an  ordnance  and  metallurgical  engineer,  has  alwavs 
taken  a  deep  interest  in  industrial  arbitration  having, 
it  will  be  remembered,  read  a  paper  on  the  Whitley 
Scheme  before  the  Canadian  Mining  Institute  during 
the  war  and  he  is  prepared  to  give  advice  and  personal 
services  in  arbitration  work. 
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The  Manufacture  and  Use  of  Manganese  Steel 

By  Col.  DAVID  CARNEGIE,  iM.l.C.E.,  F.R.S. 
Ediii,  etc. 


At  tlie  foil  Ik- 0111  ing:  1921  Conference  of  Engin- 
eers at  the  Institution  of  T'lvil  Engineers,  London, 
tlie  ".lo/in  Fritz  Medal"  is  to  be  awarded  to 
Sir  Robert  ILidfield,  Bart.,  as  a  recognition  by  tlie 
American  Engineering  Societies  of  their  apprecia- 
tion of  the  services  Sir  Robert  Hadfield  has  rendered 
to  science,  particularly  in  relation  to  his  discovery 
of  tlie  manufacture  and  use  of  Manganese  Steel.  It 
is  an  honour  well  deserved.  Sir  Robert  is  an  invet- 
erate worker  and  has  the  charm  of  making  lihose 
around  him  share  in  the  value  of  his  research. 

It  is  considerably  over  twenty  years  since  the  pro- 
duction of  manganese  steel  for  commercial  purposes 
was  an  assured  fact,  and  yet  to-day  there  are  few 
steel  manufacturers  who  have  taken  up  its  manufac- 
ture seriously  in  connection  with  the  many  uses  to 
whicli  it  can  be  employed. 

A  few  details  regarding  the  manufacture  of  tlhis 
steel  and  its  use  may  be  of  interest  to  Canadian  manu- 
facturers. 

The  successful  manufaclure  of  manganese  steel  de- 
pends upon  at  least  five  things: — 

1.  The  design  of  castings. 

2.  Good  moulding. 

3.  Correct  analysis  of  material. 

4.  Method  of  steel  making. 

5.  Proper  treatment. 

Considering  these  in  their  order,  I  would  point  out 
the  following: — 

1.  Design  of  Castings. 

From  a  rather  considerable  experience  in  the  manu- 
facture of  manganese  steel  in  different  forms,  I 
think  that  the  most  important  things  to  observe  in 
the  design  of  patterns  are: — 

First:  Uniformity  of  thickness; 

Second:  Maximum  thickness; 

Third :  Contraction  limits. 

It  is  well  known  tihat  the  contraction  of  mangane-f 
steel,  while  cooling  in  the  mould  is  .5-16ths  of  an  inch 
for  every  12  inches,  as  against  3-16t/is  of  an  inch  r>er 
12  inches  for  ordinary  carbon  steel.  This  fact  alone 
cnlls  for  careful  design  in  the  pattern  to  allow  f'  r 
thfit  freedom  in  contraction  which  is  necessary. 

With  regard  to  the  uniformity  in  the  thickness 
'  f  ca.stings.  while  it  is  necessary  to  keep  tHiis  in  view 
i'l  the  design  of  patterns  for  ordinary  cast  steel,  it 
i<  more  essential  to  he  observed  in  regai-d  to  the 
desien  for  manganese  steel  ca.stings. 

Contraction  cracks  at  the  .iunclion  of  two  parts 
of  di.ssimilar  thicknesses  is  not  uncommon  during 
cooling  or  in  .subsequent  "water  toughening".  It  is 
alfio  known  that  the  practice  of  leaving  sharp  cornei-s 
in  .steel  ca,stinors  between  parts  which  differ  in  thick- 
ness is  deplored,  and  that  in  addition  to  curved  corners 
being  required,  small  bracket.s  are  nsed  between  such 
parts  to  prevent  "pulling".  Tlie  same  precautions 
are  more  neees.sary  in  manganese  .steel  castings,  where 
the  design  eannof  be  made  so  tlhat  all  ad.ioining  parts 
fhfill  have  a  gradual  variation  in  thickness. 

With  referencp  to  the  maximum  thickness  of  a-- 
part  of  a  manganese  steel  casting,  it  is  most  advisable 


llial  il  should  not  exceed  3  incjies,  ar.d  it  is  very 
much  better,  if  po.?sible,  to  keep  the  limits  within 
2  inches  and  21^  inches.  Wlhen  castings  even  of  uni- 
cbtainiiig  differing  results  in  t/ieir  treatment.,  as  the 
form  section  exceed  this  thickness,  a  risk  is  run  of 
steel,  after  "water  toughening",  does  not  possess 
uniformly  throughout  t^e  same  value.  This  rule  is 
ii;>t  always  observed,  for  in.stance  in  tihe  ca.se  of  shoes 
and  dies  for  stamp-mills,  manganese  steel  has.  not 
given  that,  satisfaction  which  has  been  expected  because 
their  design  did  not  admit  of  making-  the  cross  section 
of  the  die  smaller. 

There  are  many  other  points  in  regard  to  the  de- 
sign of  patterns  for  manganese  steel,  which  thoug.h 
apparently  insignificant  are  often  of  much  value  in 
producing  satisfactory  steel  castings. 

Good  Moulding. 

The  fact  that  manganese  steel  casting-s  contract  5-16ths 
inch  per  12  inches  calls  for  more  attention  in  the  care- 
ful making  of  moulds. 

I  particularly  draw  attention  to  sand  moulds  for 
manganese  steel,  as  the  composition  of  the  .sand  is 
often  responsible  for  curious  small  .surface  cracks 
which  ca.n  be  traced  to  a  want  of  freedom  in  the 
mould  yielding  to  the  necessary  contraction  of  the 
liquid  mangane.se  .steel. 

Moulds  whic.h  are  not  well  liberated  sometimes 
produce  internal  weakness  in  the  thicker  parts  of  cast- 
ings. Such  castings  when  broken  indicate  that  the 
fractures  have  taken-  place  during  cooling,  and  yet 
curiou.sly  enough  the  external  part  of  the  casting  may 
appear  perfectly  sound.  Such  defects  are  usually  re- 
vealed during  the  process  of  straightening  or  "ham- 
mering the  casting  to  correct  any  irregularity  in  the 
shape  after  water  toughening.  It  is  always  advisable 
to  have  as  few  contraction  brackets  as  possible,  or 
other  devices  for  holding  thick  and  thin  parts  to- 
gether. It  is  far  better  to  depend  on  good  designs  of 
patterns  and  on  well-made  moulds  than  on  contraction 
bi-ackets  and  the  like. 

It  is  quite  unnecessary  to  u,se  dry-sand  moulds  for 
plain  manganese  steel  castings  if  they  are  not  too 
thick.  Cheek  and  wearing  plates,  for"  instance,  used 
in  crushing  and  stamp-mills,  and  elevator  plates,  etc, 
are  made  in  green-sand  moulds  with  satisfactory  re 
suit?. 

Heavy  and  intricate  manganese  steel  castings  re- 
quire very  refractory  moulding-sand,  well  dried,  to 
produce  clean  castings. 

Analysis  .of  Materials. 

It  is  rather  curious  that  in  manganese  steel  there 
are  perhaps  more  "freaks"  than  in  any  other  steel 
with  which  the  .steel  foundryman  has  to  deal.  Two 
steels  bearing  the  same  analysis  and  receiving  the 
same  treatment  may  give  different  pi'iysical  tests!  At 
the  .same  time  there  are  manganese  steels  containing 
.^lightly  different  chemical  elements  which  are  known 
1o  give,  as  a  rule,  trustworthy  results. 

Classes  of  Manganese  Steel.  —  Manganese  steel  is 
made  in  different  qualities  according  to  the  class  of 
work  required.    If,  for  instance,  ingots  are  required 
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to  l)e  forjrod  or  rolled  into  bars  for  various  purposes, 
it  is  not  advisablo  to  have  more  than  1.0  to  1.1  per 
eent  of  carbon,  with  0.2  to  0.3  per  cent;  silicon,  and 
approximately  12  per  cent  of  manganese.  Forged 
manganese  steels  are  sometimes  made,  having  a  lower 
carbon-content,  and  although  they  are  tough,  they  do 
not,  wear  so  well  as  those  witlh  higher  carbon-contents, 
such  as  given  above.  On  the  other  hand,  for  some 
ela.sses  of  manganese  steel  castings  as  much  as  1.5  per 
eent  of  carbon  and  even  slightly  more  than  this  is 
used.  Witji  such  high  carbons,  it  is  only  advisable 
to  make  plain  castings  of  uniform  section,  where  the 
very  hardest  wearing  properli&s  are  required. 

The  normal  range  of  carbon  content  in  manganese 
steels  is  from  1.0  to  1.5  per  cent  for  most  commercial 
uses.  Manganese  steel  containing  the  lower  limits 
of  carbon  is  less  liable  to  fracture  wlhile  bein^r  forged 
and  rolled  hot  than  manganese  steel  containing  higher 
carbon  content.  With  regard  to  manganese  steel  cast- 
ings, those  containing  the  higher  ranges  of  carbon 
are  more  liable  to  fracture  in  the  water  tempering 
trcHtinent  than  steel  with  lower  carbons. 

Only  with  considerable  experience  of  the  wearing 
parts  "for  crushing,  mining  and  dredging  machinery 
is  it  safe  to  determine  what  are  the  most  suitable 
amounts  of  carbon  to  use  in  tihe  steel  to  give  the 
best  results  for  the  parts  used. 

Wi'fh  reference  to  the  phosphorous  and  sulphur  con- 
tents of  manganese  >;teel,  it  is  not  necessary  that  they 
should  be  lower  than  that  used  in  ordinary  carbon 
cast-steels. 

It  is  really  immaterial  wjtiat  process  of  steel  making 
is  adopted  for  the  melting  of  the  charge  prior  to 
the  addition  of  manganese.  Perhaps  more  manganese 
steel  ihas  been  produced  from  the  Bessemer  converter 
than  from  any  other  type  of  furnace.  The  usual, 
reliable  and  economical  process  is,  to  melt  the  ferro- 
manganese  in  the  crucible  furnace,  and  afterwards 
pour  it  into  the  large  casting-ladle  just  before  the 
contents  of  the  furnace  are  tapped  or  poured  into 
the  ladle  —  This  affords  a  good  opportunity  for  the 
manganese  to  mix  well  with  tjie  steel.  This  method 
is  employed  when  the  whole  charge  is  required  for 
manganese  steel,  but  wihen  making  small  charges  of 
manganese  steel,  the  practice  is  to  put  a  casting-shank 
or  small  ladle  on  a  weighing  machine  and  pour  a 
measured  quantity  by  weight  of  melted  ferro-man- 
ganese  from  the  crucible  and  afterwards  fill  up  the 
shank  with  low-carbon  steel  from  the  large  casting- 
ladle.  This  answers  well  for  one  or  two  hundred- 
weight lots  of  steel,  and  is  a  convenient  way  of  taking 
part  of  an  ordinary  charge  for  this  purpose.  "When 
melting  .steel  in  the  electric  furnace,  the  ferro-man- 
gane.se  can  be  added  direct  to  the  clharge  in  the  fur- 
nace before  tapping. 

The  Treatment  of  Manganese  Steel. 

The  treatment  of  manganese  steel  depends  upon  the 
■  nature  of  the  casting  and  the  carbon  content  of  the 
steel  of  which  it  is  made.  It  is  of  course  assumed 
that  the  manganese  content  is  kept  to  about  12  per 
cent.  Lower  percentages  of  manganese  in  the  steel 
are   not    found    as    a   rule   so  satisfactory. 

Plain  casting.*  can  be  left  to  cool  in  the  moulds  or 
on  the  foundry  floor,  when  taken  from  the  moulds, 
at  a  black  heat  without  risk  of  fracture.  If  the 
sand  moulds  are  made  properly,  tihe  sand  should  fall 
or  be  removed  from  the  surface  of  the  manganese 
steel  even  more  rapidly  than  from  ordinary  steel 
eastings.   "Heads"  on  manganese  st^eel  castings  should 


be  avoided  as  much  as  possible.  Numerrms  .small 
"risers"  should  be  placed  at  suitable  pf«itions  on 
the  castings  which  can  be  broken  off  with  the  stroke 
of  a  haiid-hammer  when  the  castings  are  quite  cool. 
It  is  usual  and  best  to  fettle  or  dress  i)]ain  ca«.tings 
before  healing  them  for  wat^r  toughening. 

For  plain  castings,  containing  lower  percentages  of 
carbon,  no  danger  whatever  exi.sts  in  putting  tihem 
straight  from  the  cold  state  into  the  furnace  at  400 
or  500  degrees  C,  and  raising  them  quickly  to  850 
or  1,000  de^.  C,  at  which  temperature  it  Is  only 
necessary  to  let  them  soak  for  a  .short  period.  It  is 
important,  however,  that  uniform  heating  be  estab- 
lished, after  which  the  castings  may  be  plunsred  into 
cold  water.  It  is  essential  that  castings  of  large  and 
heavy  sections  be  taken  from  the  moulds  soon  after 
casting,  fettled  and  cleaned  quickly  and  tfnat  any 
"runners"  and  "risers"  be  knocked  off  which  can 
be  done  without  injury  to  the  (pasting.  The  casting 
should  then  be  placed  in  a  furnace  which  should  be 
about  the  same  temperature  as  itself.  The  tempera- 
ture of  the  furnace  should  then  be  rai.sed  gradually 
and  maintained  for  a  period  depending  upon  the  kind 
of  casting,  until  the  proper  quenching-temperature  is 
obtained,  after  whicih  it  should  be  withdrawn  from  the 
furnace  and  water-cooled  as.  quickly  as  possible.  It  is 
important  that  the  type  of  cooling-tank  should  be 
of  special  dimen.sions  and  design  to  in.sure  uniformity 
in  cooling. 

In  the  foregoing  account  of  manganese  .steel  and 
its  uses,  I  have  refrained  from  telling  of  its  particular 
properties,  apart  from  its  ."-pecial  commercial  value  in 
industry,  believing  that  the  general  characteristics  of 
the  metal  are  well  known.  Lest,  however,  this  article 
be  read  by  any  who  are  unfamiliar  witlh  the  physical 
properties  of  manganese  steel,  I  would  here  mention 
that  in  its  cast  "untoughened  state",  the  material 
is  qiiite  brittle,  resembling  in  many  respects  ordinary 
Cast-iron.  When  "water  toughened"  in  the  manner 
previously  described,  a  remarkable  change  occurs, 
which  gives  to  the  material  a  tenacity  of  from  50  to 
60  tons  per  square  inch,  with  an  elongation  of  from 
30  to  40  per  cent  in  two  inches.  In  spite  of  such 
ductility  the  material  is  so  hard  that  it  is  almost 
impossible  to  machine  it  with  ordinary  tools  —  Fin- 
ished surfaces  are  therefore  ground  with  emer\'  and 
other  wheels.    All  manganese  steel  is  non-magnetic. 

I  see  no  reason  why  the  development  of  manganese 
steel  castings  manufacture  for  mining,  crushing,  dred- 
ging, and  tramway  and  car  work  s^Jiould  not  take  place 
in  Canada. 


PORT  ARTHUR  PLEBISCITE  FAVOR  STEEL 
INDUSTRY. 

Two  by-laws  were  submitted  to  the  ratepayers  of 
Port  Arthur  on  the  27th  July.  One  confirming  the 
sale  of  two  hundred  acres  of  water-front  property  by 
the  City  of  Port  Arthur,  to  the  Palatine  Mining  & 
Development  Company,  for  the  purpose  of  erecting 
thereon  ore-docks,  and  an  iron  and  steel  industry,  to- 
gether with  allied  industries,  the  other  confirming  a 
tentative  agreement  made  by  the  City  Council,  with 
the  above  company,  placing  a  fixed  assessment  on  its 
blast  furnace  for  a  period  of  ten  years. 

Both  by-laws  were  carried  by  practically  a  unanim- 
ous vote,  being  the  largest  vote  of  the  kind  ever  regist- 
ered here,  showing  the  confidence  the  local  people  have 
in  the  iron-ore  resources  of  this  district,  and  the  possi- 
bilities of  an  iron  and  steel  industry  at  this  point. 


August,  1921. 


IRON   AND   STEEL   OF  CANADA 


191 


Repeated  Shut  Downs  of  Coke  Ovens 

Twenty  Years'  Experience  With  By-Product  Plant 
Near  Wheeling,  W.  Va..  With  Floods  and 
Stoppage  for  Other  Reasons. 

By  J.  M.  HASTINGS,  Jr. 
(From  "Iron  Age".) 

The  impression  seems  to  have  gained  considerable  construction  of  this  type  of  oven,  with  the  well-known 
credence  that  a  by-product  coke-oven  plant  cannot  be  strong  division  wall  between  the  ovens,  was  so  substan- 
allowed  to  become  cold  without  serious  consequences  tial  that  any  injury  occasioned  by  these  vicissitudes 
and  more  or  less  complete  rebuilding  before  it  can  be  has  been  of  a  minor  nature,  as  ig  shown  by  the  follow- 
started  again.    Some  owners  are  even  going  to  heavy    ing  records. 

expense  to  keep  their  oven  plants  hot,  or  are  selling  Of  all  the  ovens  built  in  the  United  States,  No  30  oven 
coke  at  a  serious  loss  to  avoid  a  shut-down.  A  report  in  block  No.  1  at  Benwood,  holds  the  record'  for  low  re- 
recently  received  from  a  plant  of  by-product  ovens  pair  costs.  This  oven  has  been  in  operation  17  years  and 
near  Wheeling,  W.  \'a,.  sliows  that  a  correctly  design-  out  of  running  20  times  for  a  total  of  over  five  years 
et  plant  may  be  shut  down  completely  without  serious  ami  to  date  has  required  no  replacements  whatever'in  its 
>"j"0'-  lining  or  brickwork.    No.  60  oven  in  block  No.  2  is  a 

In  1918  a  plant  of  60  Semet-Solvay  ovens  was  built  close  second,  having  required  less  than  $20  expense  for 
for  the  Riverside  Iron  Works,  now  owned  by  the  Na-  brickwork  repairs.  It  should  be  further  noted  that  the 
tional  Tube  Co.  at  Benwood,  W.  Va.,  just  outside  of  two  ovens  mentioned  at  Benwood  are  both  end  ovens 
Wheeling.  T\\  ■o  years  later  60  more  ovens  were  added,  which  is  the  point  where  injury  to  the  structure  of 
The  plant  was  built  on  the  flat  land  along  the  Ohio  the  blocks  often  first  appears.  The  repair  records  of 
River,  and  although  the  records  of  high  water  were  these  two  ovens  are  of  course  exceptional,  but  the  re- 
carefully  studied  for  a  long  period,  the  progressive  cord  of  the  entire  plant  has  been  remarkable,  despite 
denudation  of  the  forests  made  these  records  of  little    the  numerous  interruptions. 

value,  and  three  years  after  the  first  ovens  were  start-  In  addition  to  these  repair  records  on  the  ovens  the 
ed  the  plant  was  put  out  of  operation  by  high  water,  yields  obtained  at  the  Benwood  plant  have  been  very 
During  the  twenty  years  from  April  24,  1901,  when  satisfactory  and  compare  favorably  with  those  from 
this  first  shut-down  occurred,  to  March  16,  1921,  the  the  best  modern  plants.  For  the  five-year  period  from 
date  of  the  most  recent  shut-downi,  the  Benwood  coke  Jan.  1,  1915,  to  Jan.  1,  1920,  during  which  time  the 
oven  plant  has  been  closed  dr  ,vn  and  started  up  again  plant  enjoyed  fairly  continuous  operation,  the  average 
twenty  distinct  times.  results  were  as  follows : 

Seven  times  in  that  period  the  Ohio  has  flooded  the  A-n^Urd     ^  n    t  n-u  j 

district  and  effectively  put  the  ovens  out  of  commis-  ^      .  Analysis  ot  Coal  Charged. 

sion.    ^lost  of  these  interruptions  were  for  relatively  ^'olatile  29.9  per  cent 

short  periods,  although  in  each  case  the  plant  was  kept  Fixed  carbon  62.2  per  cent 

in  operation  until  water  entered  the  waste  heat  flues.  Ash   7  9  p^^.  gg^^ 

In  March,  1907,  however,  flood  water  w^as  high  enough  Yields  Obtained 

to  enter  the  sole  flues  and  reach  the  oven  floors  proper,  +  1 

causing  an  18-dav  shut-down,  and  in  April,  1913,  the  ^^f^!  '^oke   ..  78.2  per  cent 

worst  flood  in  the  historv  of  the  river  brought  the  Sulphate  of  ammonia..  24.5  lb.  per  ton 

water  into  the  lower  heating  flues  15  in.  above  the  J^ight  oil  3.11  gal.  per  ton 

floor  of  the  ovens.    On  this  latter  occasion  a  shut-   10-0  gal.  per  ton 

down  of  25  days  resulted,  largely  because  natural  gas  These  records  show  conclusively  that  that  plant  has 
for  starting  up  again  was  not  available  for  some  time  not  suffered  by  reason  of  its  many  shut-downs  and  the 
after  the  flood  subsided.  same  should  be  true  for  any  correctly  designed  oven 

In  addition  to  interruptions  caused  by  floods,  the  plant.  Of  course  it  is  necessary  to  exercise  cwre  and 
jilant  has  ^een  down  four  times  on  account  of  coal  to  take  certain  precautions  when  closing  down  a  coke 
shortage,  twice  for  repairs  to  the  hydraulic  mains  and  oven  plant  for  an  indefinite  period.  The  process  is 
seven  times  on  account  of  business  conditions.  Dura-  in  general,  just  the  reverse  of  that  employed  in  startino- 
tion  of  shut-downs  from  this  last  cause  ha^  ranged  up  a  block.  The  heats  should  be  lowered  gradually  by 
from  one  month  in  1914  to  a  yaer  and  seven  months  a  gradual  reduction  in  the  supply  of  fuel  gas,  so  that 
in  1907  to  1909.  the  contraction  of  the  block  will  take  place  slowly  and 

During  its  entire  twenty-two  and  a  half  years'  exist-  regularly.  As  this  contraction  progresses,  the  tie  rods 
ence,  the  Benwood  plant  has  been  shut  down  1958  days,  should  be  readjusted  and  a  close  watch  maintained  to 
or  a  total  of  5-1/3  years  up  to  March  16  of  this  year,    guard  against  cracks  developing. 

since  which  date  it  has  again  been  cold.  Several  other  If  the  coke  is  left  in  the  ovens,  as  is  sometimes  done 
Semet-Solvay  plants  have  been  sliiii  down  for  varying  when  a  long  shut-down  is  not  anticipated,  the  greatest 
periods,  but  none  has  approached  this  record  aiul  prob-  ("are  must  be  used  in  sealing  the  ovens  as  neai-Iv  air- 
ably  none  ever  will,  duo  to  the  peculiai-  circumstances  tight  as  possible.  The  door  frames  must  be  kei)t  ti^ht 
at  iienwood.  agaiif.st  the  brickwork  uptake  pipes  maintaijied^in 

N'otwithsf audintr  this  i-ather  renuirkable  record  of  proper  position  and  charging  hole  covers  sealed  ti^ht. 
>hut-downs,  the  present  condition  of  the  plant  shows  With  an  experienced  operator  in  charge  there  is'' no 
that  it  has  suffered  no  serious  damage.  Of  course,  reason  why  a  block  of  ovens  of  correct  design  cannot 
thest^  extraordiiuiry  and  repealed  stresses  nn  such  a  l)e  shut  dowji  for  a  longer  or  shorter  jieriod,  without 
large  amount  of  brickwork  cannot  be  encountered  e.xtraordinary  labor  or  heavy  repair  expense  on  start- 
without  some  injurj'  and  expense  for  repairs.   But  the    ing  up. 
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Factors  in  the  Production  of  Iron  and  Steel  on  the 

Pacific  Coast 

By  CLVDK  E.  WILLIAMS,  Metallurgist,  U.  S. 
Bureau  of  Mines. 


*The  question  of  the  establishment  of  an  iron  and 
steel  industry  on  the  Pacific  Coast  has  been  the  subjec^t 
of  discussion  and  investigaticn  for  many  years.  Hucli 
an  industry  is  necessary  if  tlie  West  Coast  is  to  deve- 
lop and  make  the  most  of  its  wonderful  natural  resour- 
ces. The  cost  of  shipping  iron  and  steel  products  from 
Eastern  points  to  tlie  Pacific  Coast  increases  their  cost 
one-half  if  sliipped  by  water  and  two-thirds  if  shipped 
by  rail.  This  same  relation  licld  before  tlie  War,  when 
the  cost  of  iron  and  steel  and  transportation  rates  were 
both  lower. 

Admittedly,  cheaper  iron  and  st(!el  are  needed.  Whe- 
ther these  can  be  obtained  by  producing  them  upon  the 
Pacific  Coast  depends  upon  a  number  of  factors.  Chief 
among  these  are:  (1)  the  supply  of  raw  material;  (2) 
the  amoinit  and  nature  of  the  market;  (3)  the  size  and 
type  of  smelting  operation. 

Coke. — The  vital  factor  in  successful  blast-furnace 
smelting  is  coke.  Iron  ore  can  be  brought  from  great 
distance.s  cheaply,  but  it  is  costly  to  transport  coke.  Coke 
represents  one-third  of  the  weight  and  one-half  of  the 
volume  of  the  ordinary  blast-furnace  charge.  Nor- 
mally from  20  to  30  per  cent,  of  the  cost  of  production 
is  due  to  coke.  There  are  two  outstanding  characteris- 
tics that  the  coke  must  have.  First,  it  must  be  cheap, 
and,  second,  it  must  have  the  mechanical  strength  to 
support  the  weight  of  the  charge  and  sufficient  hard- 
ness to  resist  too  rapid  solution  by  the  ascending  gases. 

There  are  several  coals  of  good  coking  (luality  in  the 
State  of  Washington.  These  coals  are  high  in  ash  and 
must  be  washed  before  being  used  in  the  coking  pro- 
cess. Even  with  careful  washing,  however,  the  best  coke 
that  can  be  made  from  these  coals  contains  15  per  cent 
or  more  ash.  Perhaps  the  best  su})ply  of  coking  coal 
for  the  present  consideration  is  that  in  the  Wilkeson- 
Carbonado-Fairfax  district  in  Pierce  county.  Coke  made 
from  this  coal  lias  suitable  physical  properties  and  is  suf- 
ficiently low  in  sulphur  and  phosphorus  to  be  desirable 
for  use  in  the  blast-furnace.  Its  high  ash-content  will 
make  necessary  the  use  of  more  coke  than  is  ordinarily 
the  case,  and  hence  the  cost  of  smelting  will  be  greater. 
There  is  some  coal  in  this  district  whose  content  of  ash 
can  be  lowered  by  washing  to  7.5  per  cent.  Coke  made 
from  this  product  would  contain  only  12  per  cent  ash. 
Unfortunately,  however,  this  coal  is  said  to  be  non- 
coking. 

There  are  coking  coals  in  British  Columbia  at  Cassidy 
and  Cumberland  on  Vancouver  Island,  and  in  Nicola  val- 
ley and  Crows  Nest  Pass  on  the  mainland.  A  coke  is 
being  made  in  by-product  ovens  at  Anyox  by  mixing  the 
high-volatile  coal  found  at  Cassidy  with  the  low-volatie 
coal  obtained  elsewhere.  It  is  said  that  this  coke  has 
suitable  physical  properties  for  use  in  the  bast-furnace. 
The  ash-content  is  liigh  and  it  is  doubtful  if  any  coke 
can  be  made  from  British  Columbian  coals  that  will  be 
lower  in  ash  than  that  made  from  the  Pierce  County 
coa.   Indications  are  that  the  ash-content  will  be  higlier. 

A  large  quantity  of  coking  coal  has  not  been  devehqied 


*  A  paiier  presented  at  tlie  Internatioiinl  Mining  Con- 
vention at  Portland,  Oregon,  on  April  7.  1921. 


in  Oregon.  It  is  said,  however,  that  the  Eden  Ridge 
Kvoos  county)  coal  is  of  coking  quality. 

(y'alifornia  has  no  coking  coal.  Utah  coke  of  excellent 
[ihysical  qiuilitics  and  low  ash  is  available,  but  only  after 
a  long  rail-haul  that  approximately  doubles  the  cost  of 
the  ceke. 

From  the  above  information  it  is  evident  that  coke 
is  available  in  British  C'olumbia  and  in  Washington, 
that  til  is  coke  is  suitable  for  blast-fumace  u.se,  and  that 
its  cost  will  be  more  than  the  cost  of  coke  in  Eastern 
disti'icts  because  of  its  high  ash-content  and  the  higher 
cost  of  mining  it.  Coke  should  not  be  moved  great  dis- 
tances, and  Utah  ccke  should  not  be  shipped  to  Califor- 
nia. The  smelting  centre  should  be  near  the  coke-supply 
in  British  Columbia  or  Wa.shington. 

Iron  Ore.  The  presence  of  iron  ore  near  the  smelting 
locality  is  not  so  important  as  is  the  presence  of  coke. 
Iron  ore  can  be  shipped  as  ballast  cheaply  from  great 
distances.  No  large  deposit  of  iron  ore  is  found  in 
Washington.  However,  if  a  smelter  were  established  in 
the  Xnrth-West,  the  many  small  deposits  would  \m- 
doubtedly  be  dra\ra  upon. 

Magnetite  occurs  in  British  Columbia  on  Texada, 
Louise,  Redonda,  and  Vancouver  islands,  and  on  the 
mainland  to  the  north  of  these  islands.  Some  of  these 
deposits  contain  as  much  as  60  per  cent  iron  and  some 
only  50  per  cent.  In  some  instances,  the  content  of  sul- 
phur and  copper  is  so  large  that  the  ores  must  first  be 
purified;  in  others,  no  pre  treatment  is  necessary.  A 
large  tonnage  of  these  ores  is  said  to  be  available,  but 
their  true  extent  and  composition  will  only  be  determined 
when  a  market  has  been  established  and  large-scale  min- 
ing operations  are  carried  out. 

There  is  a  vast  supply  rf  high-grade  hematite  ore  in 
southern  California  in  the  Eagle  mountains,  of  River- 
side county,  and  in  the  Cave  Canyon  district  and  in  the 
Providence  mountains  of  San  Bernardino  county. 
These  ores  are  rather  far  inland,  but  fortunately  not  far 
from  a  railroad.  It  is  probable  that  other  ores  nearer 
tide-water  can  be  obtained  at  less  expense. 

Large  supplies  of  high-grade  hematite  occur  in  Me- 
xico, the  most  accessible  to  the  Pacific  Coast  being  those 
on  the  west  coast  of  Lower  California  at  St.  Vincent. 
Other  deposits  in  Mexico  near  the  west  coast  are  in  the 
States  of  Guerrero.  Michaocan.  and  Oaxaca.  These  ores 
could  be  brought  to  the  North-West  on  returning  ships 
that  carry  lumber  to  the  Southland.  In  the  same  way. 
the  rich  Chinese  ores  could  be  brought  over  on  ships 
that  carry  goods  from  Pacific  Coast  ports  to  the  Orient. 
If  this  country  is  to  engage  in  a  profitable  export  busi- 
ness with  the  Orient,  our  ships  must  not  return  there- 
from without  cargoes. 

Summarizing  the  facts,  sufficient  ore  of  good  quality 
can  be  brought  to  an  iron  smelter  on  the  Pacific  Coast : 
the  rich  ores  of  the  west  coast  of  ^lexico  and  of  China 
offer  tlie  greatest  ]iotentialities ;  the  magnetites  of  Bri- 
tish Columbia  are  available  at  tide-water,  and  the  he- 
matite of  southern  Califcrnia  can  be  obtained  at  tide- 
water after  a  rail-haul  of  about  200  miles. 

TAmrxtonc.  The  limestone  at  Roche  Harbor,  on  San 
Juan  island,  that  near  Blubber  Bay.  on  Texada  island. 
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and  tliat  near  Cape  Flattery,  on  Vancouver  island,  are 
available  for  use  in  the  Puget  Sound  region.  Sui'i'ieient 
limestone  to  maintain  a  plant  in  southern  California 
may  be  obtained  in  San  Bernardino  county. 

Refractories.  Clay  for  refractory  purposes  is  avail- 
al)le  at  Clayburn  in  the  south-western  part  of  British 
Columbia,  just  across  the  lino  into  nortli-western  Wash- 
ington at  Sumas;  also  at  Clayton,  and  Freeman,  near 
Spokane,  and  at  Moscow  and  Troy,  both  in  Idaho.  That 
at  Clayburn  is  now  being  nuide  into  good  firebrick  and 
that  at  Sumas  can  be  mixed  with  Kummer  (Washing- 
ton) flint,  an  excellent  brick  being  cbtained. 

Market.  Much  difference  of  opinion  exists  as  to  the 
scope  of  the  market  for  iron  and  steel  on  the  Pacific 
Coast.  It  is  difficult  to  obtain  reliable  data.  The  cus- 
tomers are  scattered  over  such  an  extensive  area,  and 
their  purchases  are  so  variable  in  amount  and  kind  that 
it  is  almost  impossiible  to  obtain  information  from  them. 
Those  wIkisc  purpose  it  is  to  promote  the  establishment 
of  an  iron  and  steel  industry  on  the  Pacific  Coast,  such 
as  Cluimbers  of  Commerce  and  similar  organizations, 
are  prone  to  be  too  enthusiastic.  Their  quantities  ^re 
usually  several  times  too  large.  On  the  other  hand,  the 
iron  and  steel  corporations,  when  asked  to  establish  such 
an  industry,  will  quote  statistics  that  are  much  more 
conservative,  perhaps  more  nearly  representative  of  the 
conditions,  but  undoubtedly  on  tlie  smaller  side  of  the 
scale.  However,  in  this  discussion  the  important  factor 
is  not  so  much  what  the  present  consumption  is  but  what 
the  consumption  would  be  if  cheaper  iron  and  steel  were 
available. 

Xo  pig-iron  is  produced  on  tlie  Pacific  Coast.  Most  of 
that  used  comes  by  rail  from  the  East.  Small  amounts 
arrive  from  time  to  time  from  China  and  occasionally 
from  Great  Britain  and  elsewhere.  Two  hundred  tons 
of  pig-iron  is  consumed  daily,  practically  all  of  it  being 
used  for  making  gray-iron  castings.  With  cheaper  pig- 
iron  the  present  output  of  ca.stings  will  be  increased, 
and  thus  the  market  for  foundry  iron 'will  become  larger. 

The  production  of  steel  in  California,  Oregon,  Wash- 
ington, and  Utah  is  1000  tons  per  day.  Scrap-iron  and 
scrap-steel  are  used  almost  entirely  because  they  are 
cheaper  than  pig-iron.  Cheap  pig-iron  would  replace  a 
large  portion  of  this  .scrap.  The  steel-makers  Avould  like 
to  use  part  pig-iron  in  the  charges  to  the  furnaces  be- 
cause at  times  scrap  is  hard  to  get,  its  cost  increases  with 
the  demand,  and  a  mixture  of  part  scrap  and  part  pig- 
iron  is  more  desirable  from  the  standpoint  of  melting. 

Although  the  total  consumption  of  steel  on  the  Coast 
is  large,  it  (!onsists  of  nuuiy  different  sizes  and  shapes, 
without  a  large  continuous  consumption  of  any  one. 
Steel  rolling-mills  are  complex  and  expensive  and  to  be 
operated  profitably  must  have  a  large  production.  It 
would  be  impossible  to  construct  and  operate  a  mill  to 
produce  .so  large  an  assortment  of  sizes  and  shapes  on 
the  small  scale  necessary  to  prevent  flooding  the  Pacific 
(!oast  market.  Tho.se  products  must  be  made  for  which 
there  is  a  large  steady  demand  or  which  can  be  made  by 
the  same  machinery.  An  example  of  a  product  for 
which  there  is  sufficient  demand  to  take  the  output  of  a 
modern  rolling-mill  is  liu-plate.  The  consumption  of 
tin-plate  and  tin-i-ans  in  California,  Oregon,  Washing- 
ton, British  Columbia,  and  Alaska  amounts  to  17){)  tons 
daily,  and  the  amount  exiiorted  thn  ngli  Pacific  ports  to 
100  tons.  Hence,  a  nuirket  exists  for  2.')()  tons  daily,  and 
it  is  rea.sonable  to  suppose  that  a  portion  of  this  market 
could  bo  absorbed  by  a  producer  on  this  coa.st! 

The  market  for  steel  produi-fs  will  rtr<^w  as  the  West 
grows;  each  will  hnlji  tlic  n(||,M-.     .\t  tin-  present  time, 


however,  there  is  little  opportunity  for  the  development 
of  a  large  steel  industry.  The  development  to  be  anti- 
cipated will  come  through  the  slow  and  substantial 
growth  of  the  present  producers,  increasing  their  output 
and  developing  new  products  (such  as  tin-))Iate)  foi- 
which  there  is  a  sufficient  market. 

Pig-iron  produced  on  the  Coast,  if  cheap  enough,  will 
be  used  by  the  foundries  for  making  gray-iron  castings 
and  by  the  steel  works  as  a  partial  substitute  for  scrap- 
iron  and  scrap-steel.  The  amount  of  pig-iron  that  will 
be  consumed  Avill  depend  upon  its  cost.  There  is  suffi- 
cient outlet  through  these  two  sources  for  the  output  of 
one  blast-furnace  of  about  400  tons  capacity.  A  cheap 
source  of  pig-iron  once  established,  new  industries  will 
spring  up,  consumption  of  iron  castings  and  steel  pro- 
ducts will  increase,  and  thus  a  larger  production  of  pig- 
iron  will  gradually  become  possible. 

Japan  is  expanding  her  steel  industry*  rapidly.  Not 
sufficient  ore  is  found  in  Japan,  so  ore  and  pig-iron  are 
being  brought  to  Japan  from  China.  The  production  of 
iron  and  steel  is  now^  between  550,000  and  750.000  tons 
ner  ann^m.  The  consumption  is  between  1,500,000  and 
2,000,000  tons  per  annum.  Japan,  therefore,  wnll  be  an 
imnortev  of  American  iron  and  steel  products  for  some 
tune.  However,  her  industry  is  expanding  so  rapidly 
that  the  time  is  comiuf?  when  she  will  be  able  to  take 
care  of  herself.  Whether  this  expansion  will  become 
a-reat  enoT-gh  for  Janan  to  export  to  American  and 
thevefore  compete  in  the  Pacific  Coast  States  is  q'^estion- 
able. 

Much  has  been  said  in  the  past  regarding  the  importa- 
tion to  this  country  of  cheap  Chinese  pig-iron.  It  is 
true,  Chinese  pig-iron  has  been  laid  down  on  the  Pacific 
Coast,  for  less  than  pig-iron  from  eastern  United  States 
could  be.  But  there  is  no  danger  of  any  great  corape- 
tion  from  this  source.  The  so-called  cheap  Chinese 
labor  is  not  cheap  when  reduced  to  terms  of  output  per 
dollar.  Coke  is  available  in  China,  but  it  is  expensive. 
Considering  all  things,  the  cost  of  producing  pig-iron 
in  China  is  comparatively  high;  and  China,  rather  than' 
engaging  in  the  production  and  exportation  of  iron,  will 
become  an  active  consumer,  particularly  of  steel  pro- 
ducts. 

Another  factor  entering  into  a  discussion  of  markets 
is  the  attitude  of  the  Eastern  producer.  In  order  to 
held  his  present  market  on  the  Pacific  Coast,  he  will 
fight  anv  competitor  on  the  Coast  by  cutting  costs.  On 
some  products  it  is  likelv  that  the  reduced  cost  will  be 
comparable  with  the  cost  of  production  on  the  Coast. 
This,  of  course,  would  reduce  the  possible  output  and 
make  the  project  still  more  precarious. 

Smelting  Process.  The  size  and  ts^e  of  smelting  oper- 
ation 'icpends  upon  the  size  and  the  nature  of  the  mar- 
ket. If  there  is  a  large  enough  outlet  for  pig-iron,  the 
bla'st-foruace  process  Avill  be  used,  because  it  is  the 
standard,  and,  of  course,  the  cheapest.  The  high  cost  of 
coke  and  the  fact  that  the  market  for  pig-iron  extends 
over  the  vast  area  of  the  Pacific  Coast  States  mav  make 
the  cost  of  production  of  iron  so  large  that  the  present 
mar<rin  d"e  to  the  high  cost  of  transportation  will  be 
eliminated. 

Stateme7its  have  been  made  by  engineers  that  pitr-iron 
can  1)0  made  as  eheaplv  on  this  Coast  as  in  the  East.  C. 
C.  Jones  of  Los  Angeles  showed  by  calculation  that  this 
co'dd  be  done  by  bringing  coke  into  southern  California 
from  Utah.  Others  have  suggested  that  this  could  he 
done  in  a  plant  in  the  Puget  Sound  region  using  Pierce 
Tountv  coke.  The  determination  of  the  cost  of  produc- 
tion is  a  difficult  probh-m.    Tf  can  be  done  best  bv  ex- 
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pcrimcnUitioji.    This  would  be  costly  and  should  be  at-  Irfm  Ore  in  Alhprfs^ 
tempted  only  by  those  with  the  true  pioneering  spirit  aiivu  w        hi  i  xiu^i  vo. 
and  with  sufficient  financial  backing  to  be  able  to  with-  (p^om  2ii(l  Report  on  the  Mineral  Resources  of  Alberta 
stand  great  losses.    In  the  beginning,  costs  of  operation  f)^  j,,^,^  Allan.) 
will  i)e  high,  and  unforeseen  difficulties  will  arise.  Ab- 
sence of  profit  during  tlie  early  days  of  operation  must  Lower  Macken2ie  Basin, 
be  anti<-ipf.ted.    Tiie  most  advantageous  site  for  the  Q^-currences  of  iron  ore  in  the  Lower  Mackenzie  River 

plant  is  in  the  Puget  ^^"'"J  ' '^^n^^          ...h.titutP  for  vallev  have  been  noted  by  Dr.  E.  M.  Kindle  in  1910. 

Electric  smelting  has  been  suggested  as  a  substitute  tor  •  J 

the  blast-furnace  for  the  following  reasons:  (1)  Good  The  most  northerly  occurrence  which  Dr.  Kindle  ob- 

coke  is  not  essential  and  the  quantity  of  fuel  needed  served  is  represented  by  thin  bands  of  limonite,  less 

amounts  to  only  one-third  that  needed  in  the  blast-furn-  ^^^^       j^^j^^^  ^j^j^,^       ^^^^^^      Cretaceous  age  which 

ace-  (2)  small-scale  production  IS  possible ;  (.J)  there  is  ^    -     *i    at    i  • 

MA.,        o"'"       ^,  '       .         .+/.,f;,.i  ,^,>,.•o,.  uh>.,<r  tVi«  outcrop  along  a  large  stream  entering  the  Mackenzie  five 

cheap  power,  or  at  least  cheap  potential  power  along  the  .,     \       °        "                                        ^  ^ 

Coast.    Were  all  these  reasons  facts,  electric  smelting  ahove  the  ramparts  and  thirty  miles  .south  of  the 

would  be  a  possible  substitute.   But  power  is  not  cheap,  Arctic  Circle. 

at  least  from  the  standpoint  of  electric  pig-iron,  and  will  ,^  „ne-foot  l)and  of  limonite  near  the  top  of  Silurian 

not  be  cheat)  for  many  years  to  come.  ,  ,.  .              ,      .       i.  ,    •     ,        ^  i 

noi  uc           xui     «     .  reddish  gypsum-bearing  shale  is  also  noted  as  occurring 

Another  process  has  beeJi  proposed,  a  sul)stitute  tor  -n  _l  ' 

ivnouiBi  I'l'y                    t    'i„„f,.;,.  f,,,.„u,.p  nrncps  southern  slope  of  Bear  mountain  near  Fort  Nor- 

both  the  blast-furnace  and  the  electnc-tuindce  pi oces-  *  u  i    <•  ,•             ,    ^  r  • 

ses  and  a  sort  of  c(nnbination  of  the  two.    It  is  the  pre-  man.    A  bed  of  lignite  coal  of  fair  quality  occurs  withm 

l)aration  and  melting  of  sponge-iron.    Briefly,  the  pro-  thi;ee  miles  of  Bear  mountain.   A  five-foot  bed  of  lignite 

cess  consists  of  grinding  and  purifying  the  ore  by  ma-  coal  is  exposed  in  the  bank  of  the  Mackenzie  at  Fort 

gnetic  coiK-entration,  mixing  it  with  a  low-grade  fuel,  Xorman. 

np-itino-  for  two  or  three  hours  at  a  temperature  of  about  -u--   ^^     .  ^ 

952  de"^  C    cooling  ^  and  passing  the  mixture  through  a  .   ^mdle  states  that  the  mo.st  promising  bed  of  iron  ore 

mtnetl^^^^^                    Metallic  iron  m  a  very    finely  ^nown  in  the  Mackenzie  valley  is  a  twenty-foot  band  of 

<.n  li^  on   free  from  impurities,  is  obtained  in  ^'"t^'-^P^  -^ty  miles  ea.st  of  the  river, 

e   o  ice    n^^^^^^    This  product  is  called  sponge-iron.    It  t'.e  oa.s  ern  escarpment  of  a  mountain  range  that  re- 

tl  erme  e    in  the  presence  of  carbon  in  an  electric  l'^^^"     ^^^^  ^«%^™  ^^^^              Franklin  mountains. 

1,  reTv  wh^^  means  va.'ious  grades  of  iron  and  steel  .         tln«'k"ess  of  the  ore  and  its  relations  to  the  beds 

an  b  made  a            I^^rom  a  them-etical  standpoint,  this  "'"^•'^  '.^  '^f^'^                       the  following  section. 

Troce  s  ha   s^me  promise.    It  will  utilize  fuel  of  poor  ni  descending  order,  on  the  eastern  slope  of 

nuamv  anc  c^iTbe  used  with  impure  ores.    The  fact  that  .^'J  ;""""^^7          t^'e  eastern  end  of  an  Indian  trail 

v^S  is  <^ rades  of  iron  and  steel  can  be  made  makes  it  '"^'^  '^^^-^'^                          '^^^  "^^'"th  of  a  ravine  about 

Ida  t^^^^^^^                              existing  on  the    Pacifi,-  '  "e  nnle  north  of  U  r.gley.    The  total  thickness  of  this 

^n«lt     i\)i^xamU^   to  large  centres  that  have  near  ''''l'^^              neighborhood  of  5.000  feet,  but  only  the 

t'hem  depoLT^ron'ore  and  cheap  fuel  and  that  con-  L^V^^r'  "         ''''''''                     "'^"^^^^^  ^'^ 

sume  both  foundry  iron  and  steel  ingots,  this  process  - 

would  be  peculiarly  adapted.    Sufficient  experimenta-  R^d  quartzite  and  sandstone  (summit  of  mountain) 

tion    has  not  been  done  to  point    to  either  success    or  j^jp       to  15  degrees  to  west   .500 

failure.  Ti^d  .shale  and  ferruginous  sand.stone   50 

Conclusion.   The  establishment  of  an  iron  and  steel     Hematite   20 

industry  must  not  be  undertaken  without  due  considera-  Red  sandstone  with  high  percentage  of  iron  50 

tion  of  ^all  the  relating  factors.    We  need  cheaper  iron     Dark  shales  '  [  j50 

and  steel ;  we  have  the  raw  materials  at  hand  ;  we  have     (Jreyish  to  drab  shale   095 

only  to  determine  the  cost  of  production.    The  co.st  of 

production  will  depend  upon  the  cost  of  coke,  the  size  "Average  samples  collected  from  each  of  four  differ- 

of  the  market,  and,  hence,  the  size  of  the  metallurgical  ent  levels  in  the  bed  indicate  a  rather  .siliceous  ore  too 

operation.   The  size  of  the  market  will  depend  upon  the  low  in  ir.ni  to  be  commercially  valuable  at  the  present 

cheapness  of  the  pig-iron  and  upon  the  number  of  dif-  time.    A  composite  sample  made  from  equal  weishts  of 

ferent  steel  i)roducts  that  can  be  made  profitably  m  the  these  four  samnles  was  found  on  analysis  to  contain 

rollintr-mill.    The  presence  of  such  an  industry  will  metallic  iron.  12  uer  cent.    A  selected  sample  collected 

stimulate  the  growth  and  development  of  the  West.  The  In-  Mi-.  .Tosenli  Hodgson  of  Fort  Wriglev  gave  the  fol- 

determination  of  the  cost  of  production  can,  and  un-  lowing  analysis : 
doubtedly  will,  soon  be  made,  but  it  must  be  done  by  a 

stronc  organization  and  one  with  a  fund  of  "advice,  both     Iron  metallic   56.01  percent 

technical  and  commercial.  Silica   j;-^  40 

 — .  S''''^'r" ^-014  per  cent 

Dr.  Ct.  A.  Young  of  the  Geological  Survey  is  at  Moose     '  hosphorus   o.031  per  cent 

Factory  on  his  wav  to  the  Belcher  Islands.    Accord-  ^                         ,    ^  ^          ,  . 

ino-  toVenorts  reaching  Toronto.    Dr.  Youns  has  been  .     '^•^      ^^ix  hnndred  feet  of  horizontal  exposure  nf 

delayed  bv  loss  of  his  ennipment  when  a  sailing  vessel  tins  ore  was  examined  and  showed  no  noticeable  varia- 

on  which  he  was  a  passenger  struck  a  reef  on  its  wav  f''^"      thu'kiiess.    Ti-onorh  this  bed  of  ore  has  not  been 

from  Albany  to  Moor-  Factory.    Fis-hteen  persons  00  ^^'^'^            '^t'\er  se-tions.  its  considerable  thickness  an- 

the  boat  all  reached  shore  safely:  but  instruments  and  --—nv  n-stifies  the  exnectation  of  a  rather  extended 

sunnlies  suffered  and  will  have  to  be  replaced  before  '  •-^-^.-'tion  in  a  nortl.  and  south  direction,  which  is  the 

the  expedition  leaves  for  the  Belcher  Islands.  d-re-ti'M,  of  its  bne  of  probable  outcrop." 
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The  hematite  ore  on  Mount  Cap  is  placed  in  the  Upper 
ISilurian  series. 

A  sample  of  slialy  hematite  analyzed  by  J.  A.  Kelso 
at  the  University  of  Alberta  gave : 


Insoluble  siliceous  residue  .  .  ....  .  .  66.42  per  cent 

Oxide  of  iron   26.4-4  per  cent 

Oxide  of  aluminum   4.38  per  cent 

Lime   .00  per  cent 

Magnesia   .00  per  cent 

Loss  on  ignition   2.08  per  cent 

Eiiuivah'nt  of  oxide  of  iron  as  metallic 

iron   18.49  per  cent 


If  this  sample  is  representative  of  the  body  of  the  de- 
posit the  liigii  silica  content  and  low  iron  would  not 
make  this  depoi5it  a  commercial  ore.  Keele  in  1910  re- 
ports an  occurrence  of  hematite  50  to  100  feet  thick 
coarsely  laminated  with  red  siliceous  slates  about  100 
miles  west  of  the  Mackenzie  on  the  Gravel  river  which 
enters  the  Mackenzie  four  miles  above  Fort  Norman. 
"An  assay  of  an  average  sample  of  this  ore  was  made  at 
the  assay  office  of  the  Mines  Branch,  and  gave  only  25 
per  cent  of  iron." 

Sheep  River  Deposits. 

The  occurrence  of  iron  along  the  Sheep  river  out- 
-side  the  mountain  was  discussed  in  detail  in  the  "First 
Annual  Report  on  the  Mineral  Resources  of  Albei'ta, " 
page  65.  In  that  report  I  stated  in  referring  to  the  de- 
posits on  the  south  fork  of  Sheep  river  near  the  junc- 
tion of  Maccabee  creek,  that  although  a  report  had  been 
circulated  that  this  deposit  contained  2,400,000  tons  of 
iron  ore  analyzing  29.9  per  cent  metallic  iron,  I  had 
not  found  up  to  that  time  "a  single  ton  of  rock  exposed 
in  that  section  that  could  be  classed  as  iron  ore.  This 
report  lias  been  criticized  severely,  and  it  has  been  stated 
tliat  tiie  real  deposit  of  iron  was  not  examined.  In 
order  to  verify  my  statement  interested  parties  forward 
on  two  samples  from  this  deposit  for  analysis.  One 
sample  contained  less  tlian  1.05  per  cent  oxide  of  iron, 
whicli  represents  about  1  per  cent  metallic  iron.  Tlie 
other  sample  of  ironstone  nodule  gave  4.75  per  cent  iron 
oxide,  which  represents  about  3  per  cent  metallic  iron. 
Analyses  of  samples  which  I  collected  and  wliich  are  in- 
cluded on  page  66,  First  Annual  Report,  1919,  showed 
4.55  per  cent  metallic  iron  in  one  and  4.03  per  cent  in 
the  other.  These  analyses  are  considerably  lower  in 
in)!!  c()!ite!it  than  those  made  from  sai!iples  which  I  col- 
lected ii!  191!).  These  results  eiuphasize  my  stateineiit 
that  the  iron  conteiit  in  this  formation  is  low  a!id  the 
deposit  is  of  no  economic  iinpoi-tanee.  It  is  unfortunate 
that  even  yet  attempts  are  being  made  to  i!iterest  the 
public  in  this  uniinportant  occuri'ence  of  ii-on  oxide. 

I)uri!ig  the  pii^t  siuniiier  furtluM'  field  investigatio!is 
we!'e  !nade  of  thi'  iii'iiUin  ^h;ih's.  in  which  the  i!"on  is 
supposed  to  occur  alo!ig  Sheep  river  and  Ilighwood 
river.  Beiiton  shales  are  exi)osed  at  a  number  of  points 
whei'e  the  river  cuts  tra!isve!'.sely  thi-ongh  the  forina- 
tion.  Pa!iicularly  good  exposures  are  to  l)e  seen  alo!ig 
Sullivan  creek  between  the  bridge  ami  ilie  point  whe!-e 
it  ente!'s  the  Ilighwood.  These  shales  aic  slightly  fer- 
niginoi!s  and  eo!itain  clay  iro!i.stone  baiids  similar  to 
those  on  Sheep  river,  but  even  i!i  this  section,  tliere  can 
be  no  lieds  which  can  be  co!isidei-ed  as  econoinie  dei)osifs. 


Production  of  Iron  Steel  in 
Canada  During  May  1920 

(Abstract  of  Monthly  Report  of  Dominion  Bureau  of 
Statistics. ) 

Pig-Iron  and  Ferro-AUoys. 

The  May  production  of  pig  iron  and  ferro-alloys  in 
Canada  showed  an  advance  of  more  than  43  per  cent 
over  the  April  output,  production  i-ising  from  39,693 
long  tons  in  April  to  57,035  tons  in  May.  Basic  iron 
output  was  nearly  trebled,  the  total  for  this  item  being 
44,002  tons  compared  with  15,9791  tons  in  April.  Of 
this  amount,  43,972  tons  was  reported  as  made  by  firms 
for  their  own  further  use  in  processes  of  manufacture, 
only  30  tons  being  made  for  direct  sale  as  such. 

Foundry  iron,  Avhich  showed  up  so  favorably  in  the 
March  and  Apiil  i-eports  slumped  in  May  to  9,915  tons, 
or  less  than  half  the  amount  produced  in  the  preceding 
month  when  22,929  tons  was  made.  Of  the  May  produc- 
tion, slightly  more  than  half  was  made  by  firms  for  their 
own  use,  the  amount  credited  to  this  item  being  5,206 
tons.  The  remainder,  4,709  tons  was  made  for  sale, 
Malleable  iron  output  was  restored  in  May  to  2,162  tons, 
none  was  produced  in  the  preceding  month. 

Ferro-alloys  production  rose  slightly  in  May  to  944 
tons,  from  a  total  of  793  tons  in  April.  The  production 
as  in  April  consisted  entirely  of  ferro-silieon,  in  grades 
from  17  per  cent  to  50  per  cent.  Electro  Metals,  Ltd., 
Welland,  make  50  per  cent  ferro-silicon  and  two  other 
firms,  the  Abrasive  Company  of  Canada,  Ltd.,  Hamil- 
ton, and  Canadian  Carborundum  Co.,  Ltd.,  Niagara 
Falls,  produce  ferro-silicon  as  a  by-product  in  the  manu- 
facture of  artificial  abi-asives.  All  three  firms  reported 
production  in  May. 

Only  five  blast  furnaces  were  active  at  the  eiul  of 
May,  leaving  fifteen  idle,  a  net  loss  for  the  montli  of 
C!ie  furnace.  Four  furnaces  were  operating  in  Ontario 
at  the  close  of  the  montli ;  three  at  Sault  Ste.  Marie,  a!ul 
one  at  Hamilton.  The  Dominion  Steel  Corporation  con- 
tinued witli  one  fui-iuice  in  l)last  at  Sydney,  C.  B. 

Steel  Ingots  and  Castings. 

Nearly  twice  as  much  steel  was  nuide  in  May  as  during 
April ;  the  tonnages  of  steel  ingots  and  castings  pro- 
duced being  reported  as  52,001  long  tons  i!i  May  com- 
pai-ed  with  27,381  tons  in  the  precedhig  month.  Basic 
open  heai'th  steel  led  the  list,  rising  from  25,252  tons  in 
April,  to  49,884  t  oils  in  May,  the  entire  production  in 
hotii  months  being  made  by  producers  for  fni-ther  u.se 
in  their  own  ])lants. 

A  total  of  132  tons  of  acid  open  hearth  steel  was  also 
made  during  the  month,  but  very  little  of  this  steel  is 
made  in  Canada  as  the  record  for  the  year  to  date  shows 
only  239  tons  made  in  all  during  the  five  months'  pei-- 
iod.  Tlie  i)ro(luction  of  .steel  castings  remained  pi-ac- 
tieally  the  same,  at  ],!)33  tons  compared  with  1,938  tons 
in  the  pi-evious  month.  Of  this  amount,  1,738  tons  was 
made  fi-om  electric  furnaces  and  1,592  tons  was  pi-o- 
duced  for  dii-ect  sale.  Small  quantities  of  basic  and  acid 
open  heai-th  steel  castings  were  made  together  with 
sligiitly  moi-e  than  one  hundred  tons  of  castings  by  the 
ecnverter  process. 

The  avei'agc  niontlilx-  production  of  pig-ii-on  and  steel 
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Ill  Cuiiiidii  is  ciilciilated  {iiiiuially  since  11)07  to  have  been 
as  follows : 

Pig  Iron 

1UU7   4«,00() 

1908    47,OUO 

I'JU!)   .j(i,()()U 

1!)1()   (j(),UUO 

  ()H,000 

  ■(.J,()()U 

1913   84,OUU 

1!)14    58,000 

1915   68,000 

191  (J   87,000 

1917    87,000 

1918    89,000 

1919    68,000 

19:20  81,000 

1921   (5  iiK.iiMis)  51.000 


(Long  Tons) 

yteel  Ingots  &  Castings. 
5:5,000 
44,000 
5(i,()00 
(i.l,(M)0 
66,000 
71,000 
87,000 
62,000 
76,000 
106,000 
130,000 
140,000 
77,000 
92,000 
46,000 


Tlie  May  figures  for  pig-iron  were  57,000  tons  and  for 
steel  52,000  tons.  Pig-iron  production  during  June  and 
July  will  not  show  much  change  from  the  outputs  of 
May,  but  steel  ])roduction  should  show  an  increase,  as 
much  cold  stock  has  been  used  up.  Stocks  of  iron-ore 
and  fluxes  on  hand  are  unu.sually  large.  No  Canadian 
production  of  iron  oi-e  is  reported  in  1921,  and  none  is 
likely  to  be. 

The  comparison  between  pig-iron  production  and 
steel  output  shown  above  indicates  much  imi)ortation  of 
jig-iron  when  steel  demand  is  large.  It  also  iiulicates 
that  the  enlargement  of  Canadian  steel  output  has  not 
been  accompanied  by  any  real  enlargement  of  blast  furn- 
ace ca|)acitv  in  the  Dominion. 


B.  E.  STEEL  STAFF  APPOINTMENTS. 

D.  II.  McDougall,  Vice-President  of  P.ritish  Empire 
Rteel  Corporation,  announced  under  date  of  July  15th, 
appointment  of  George  D.  Macdougall,  latterly  General 
Superintendent  of  the  Nova  Scotia  Steel  &  Coal  Com- 
pany, as  Chief  Engineer  of  the  Corporation,  and  of  A. 
MeColl,  for  many  years  Secretary  of  the  Nova  Scotia 
Steel  Company  and  Assistant  to  the  President,  as 
General  Manager  of  the  Nova  Scotia  Company,  includ- 
ing the  consolidated  properties  of  the  Corporation 
centred  around  New  Glasgow. 

Mr.  Macdougall 's  experience  has  been  of  a  nature  to 
fit  him  exceptionally  well  for  the  wide  and  onerous 
duties  that  he  will  have  to  undertake  as  Chief  Engineer 
of  the  Corporation,  as  these  will  extend  over  an  area 
and  will  include  a  variety  of  engineering  problems 
unique  in  Canadian  corporate  industrialism. 

Mr.  Macdougall,  who  was  born  in  1873  at  St.  Peter's, 
Cape  Breton,  graduated  from  McGill  in  1895  with  the 
degree  of  B.A.Sc.  (with  honours)  in  mechanical  engin- 
eering, and  the  follow-ing  account  of  his  career  follow- 
ing graduation  is  taken  from  "Institute  Notabilities" 
series  in  the  Bulletin  of  the  C.  I.  M.  &  M.  of  June  1920. 

"Beginning  wnth  the  Robb  Engineering  Company  of 
Amherst,  N.S.  Mr.  Macdougall  went  across  the  line, 
and  was  engaged  in  shop  and  engineering  work  for  the 
G.  F.  Blake  Manufacturing  Company,  of  East  Cam- 
bridge, until  1898.  For  the  next  year  he  was  chief 
draughtsman  on  marine  engineering  for  the  Fore  River 
Ship  &  Engine  Company.  "Weymouth,  and  later  was  in 
charge  of  power-house  design  and  erection  with  the 
Edison  Illuminating  Compajiy  of  Boston.  In  1900  he 
went  with  the  Dominion  Iron  &  Steel  Company  as 
master  mechanic  and  assistant  manager  of  the  ore- 


mines  at  Wabana,  Newfoundland,  but  returned  to  the 
United  States  at  the  end  of  1901  to  become  a.ssi.stant 
chief  engineer  of  the  Lackawanna  Steel  Company, 
Buffalo,  and  later  mechanical  superintendent.  From 
1904  to  1909  he  was  with  the  Steel  Company  at  Sydney, 
two  years  as  mechanical  superintendent  and  three  as 
chief  engineer,  following  which  he  was  superintendent 
of  construction  for  the  Canada  Iron  Corporation  at 
Midland,  Ont.  At  the  beginning  of  1911  he  returned 
to  the  Dominion  Company  as  mechanical  superintend- 
ent, and  in  1916  became  assistant  general  super- 
intendent, retaining  this  position  until  in  1918  he  be- 
came general  superintendent  of  the  Nova  Scotia  Steel 
Company." 

Mr.  Macdougall  is  President  of  the  Mining  Society 
of  Nova  Scotia,  a  vice-president  of  the  Canadian  In- 
stitute of  Mining  &  Metallurgy,  and  a  member  of  the 
Engineering  In.stitute  of  Canada.  He  was  also  the 
first  president  of  the  Nova  Scotia  Accident  Prevention 
Association,  and  is  Grand  Master  of  the  Freemasons 
in  Nova  Scotia. 

Mr.  A.  McCoII's  appointment  comes  naturally  after 
a  term  of  service  with  the  Nova  Scotia  Steel  Company, 
and  its  predecessors,  that  extends  from  his  graduation 
from  Dalhousie  and  Boston  Tech.  to  the  present  date. 
He  has  seen  the  Scotia  Company  grow  from  the 
humblest  beginnings,  and  has  taken  an  active  part  in 
that  development.  The  official  statement  in  connec- 
tion with  Mr.  McColl's  appointment  announces  that  he 
will  have  his  headquarters  in  New  Glasgow,  and  will 
direct  the  operations  of  the  Steel  Plant  at  Trenton, 
the  Eastern  Car  Company  and  the  Acadia  Coal  Com- 
pany, and  that,  at  a  later  date,  the  Springhill  collieries, 
now  managed  from  Glace  Bay  as  a  district  of  the  Dom- 
inion Coal  Company,  will  be  attached  to  the  New 
Glasgow  management,  thus  consolidating  all  the  main- 
land operations  of  the  Corporation,  which  are  not  far 
apart  and  are  physically  very  similar. 

These  appointments  are  in  continuation  of  the  policy 
of  utilising  the  best  executive  material  in  the  staffs  of 
the  consolidated  companies,  so  as  to  restore  former 
efficiency  and  give  the  Corporation  the  benefit  of  tech- 
nical direction  by  specialists  already  trained  in  and 
acquainted  with  local  conditions. 


COAL  OUTPUTS,  B.  E.  STEEL  CORPORATION, 
FIRST  HALF  1921. 

The  coal  protluction  of  the  constituent  companies  of 
the  British  Empire  Steel  Corporation  for  the  first 
half  of  1921  compares  wit^  the  two  previous  years 
as  follows : 

(Long  Tons) 

1920  1921 
1,825.439  1,634,903 
315,329  280.824 
249,463  197.960 


Dominion  Coal  Co. 
Nova  Scotia  Coal  .  . 
Acadia  Coal   


1919 
1,727.018 
243.576 
190.558 


Total    2,161,152     2,390.231  2,113.687 

From  present  market  indications  the  production  of 
the  combined  companies  for  1921  may  reach  4,250.000 
tons,  which  will  compare  with  4,839,402  tons  in  1920 
and  4,439,360  tons  in  1919.  The  combined  production 
of  the  three  companies  in  1913  was  6,473,581  tons, 
and  the  35  per  cent  reduction  in  coal  output  which 
recent  years  have  shown  from  the  1913  figures  is 
chiefly  attributable  to  the  drain  of  the  war  upon 
t.iie  man  power  at  the  collieries,  and  to  the  fact  that 
this  drain  was  concentrated  upon  the  producing  class 
of  mineworkers. 
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Production  of  Steel  in  the 
United  States 

-    American  Iron  and  Steel  Institute's  Figures-. 

Production  of  finished  iron  and  steel  rolled  products 
in  1920,  accordino-  to  Americon  Iron  and  Steel  Institute, 
totaled '32,347,863  gross  tons,  breaking  all  records  for 
peace  years  . 

Over  the  1919  output  of  25,101,544  tons  it  shows  a  gain 
of  7,246,319  tons,  in-  28.9  per  cent.  The  1920  total  was 
surpas.sed  only  in  two  war  years,  1916  and  1917,  in 
wihicji  production  totaled  32,280,389  and  33,067,700  tons, 
respectively. 

Expansion  of  American  steel  trade  is  shown  by  com- 
parison of  1920  outi)ut  with  1!)10,  1900  and  1890.  Over 
1910  output  of  21,621,279  tons  the  1920  figures  show  an 
increase  of  about  49.6  per  cent,  over  1900  productoiu 
of  9,487,443  tons  an  increase  of  235  per  cent,  and  over 
1890  totals  of  6,022,875  Ions,  an  inerease  of  437  per  cent. 

Total  output  of  all  rolled  iron  and  steel  products  in 
the  United  States  from  1887  to  1920  is  as  follows  (gross 


tons)  : 

1920  .. 

.  .  32.347,863 

1903  . . 

.  .  13,207,697 

1919  .  . 

.  .  25,101.544 

1902  . . 

.  .  13,944,116 

1918  .  . 

.  .  31,155.754 

1901  . . 

.  .  12,349,327 

1917  .. 

.  .  33,067,700 

1900  .  . 

9,487,443 

1916  .  . 

.  .  32,380,389 

1899  .  . 

.  .  10,294,419 

1915  .  . 

.  .  24.392.924 

1898  .  . 

8,513,370 

1914  .. 

.  .  18,370,196 

1897  .  . 

7,001,728 

1913  .. 

..  24,791,243 

1896  .. 

.  .  5,515,841 

1912  . . 

.  .  24,656,841 

1895  .. 

6,189,574 

1911  .  . 

.  .  19,039.171 

1894  .. 

4,642,211 

1910  . . 

.  .  21.621,279 

1893  .. 

.  .  4,975,685 

1909  . . 

.  .  19,644.690 

1892  .. 

6,165,814 

1908  . . 

.  .  11,828,193 

1891  .  . 

5,390,963 

1907  . . 

.  .  19.864,822 

1890  .. 

.  .  6,022,875 

1906  . . 

.  .  19.588,468 

.     1889  .  . 

5,236,928 

1905  . . 

.  .  16,840.015 

1888  .  . 

. .  4,617,349 

1904  . . 

.  .  12,013,381 

1887  ■. . 

.  .  5,235,706 

1914 

1  945  095 

4,719,246 

2,431,714 

2,031,124 

1913 

3  502  780 

5,751,037 

2^464,807 

3,004,972 

1912 

3  327  915 

5  875  080 

2',653',553 

2,846,487 

1911 

2  822  790 

4  488  049 

2',450',453 

1,912,367 

1906 

3,977,887 

4,182,156 

1^87l'614 

2^118,772 

1900 

2,385,682 

1,794,528 

846,291 

815,161 

1895 

1,306,135 

991,459 

791,130 

517,920 

1890 

1,885,307 

809,981 

457,099 

1887 

2,139,640 

603,355 

Production  of  miscellaneous  iron  and  steel  products, 
similar  to  output  of  finished  rolled  products,  broke  all 
records  for  peace  years.  Output  of  3,218,177,730  pounds 
of  tin  plates  and  terne  plates  was  exceeded  in  only  1917 
and  1918,  and  16,449,-506  kegs  of  wire  nails  only  in 
1916  and  1917.  Galvanized  sheets,  aggregating  2,015,- 
255,681  pounds  in  1920  ,broke  all  records. 

Steel  ingots  and  castings  output  totaled  42,132,934 
tons,  of  which  40,881,392  tons  were  ingots  and  1,251,542 
castings.  In  1920  there  were  205  woi'ks  in  24  states 
and  the  District  of  Columbia  making  steel  ingots,  against 
198  works  in  26  states  and  District  of  Columbia  in  1919. 

Following  comi^ares  steel  ingots  and  castings  produc- 
tion from  1906  to  1920  inclusive  (gross  tons)  : 


In  1920  production 'of  more  important  finished  pro- 
ducts was:  Rails,  2,604,116  tons;  plates  and  sheets,  9,- 
337,680;  wire  rods,  3,136,907;  structural  shapes,  3,306,- 
748;  merchant  bars,  6.130,240;  reinforced  bars,  572,445; 
skeli),  flue,  aiul  ]i\\n>  inm  or  steel,  3.220,289;  rolled 
forging  blooms,  forging  billets,  etc.,  447,334;  blooms, 
billets,  sheet  bars,  etc.,  for  export,  136,457.  Of  total 
|)ro<lucti(m  95.7  per  cent  was  rolled  from  steel,  compared 
with  95.8  per  cent  in  1<)19. 

Plants  which  I'olicd  finished  steel  i)r()ducts  in  1920 
aggregated  417  in  30  .slates  and  the  (!anal  Zone,  Pan- 
ama, compared  with  402  plants  in  30  .states  in  -9-9. 

Following  compares  1!»20  output  of  some  leading  iron 
and  steel  jiroduci-s  witli  tjie  la.st  ten  years,  1895,  1890 
and  1SS7;  in  gn)ss  tons: 


Iron  and 

Plates  and 

Structural 

steel  rails 

sheets 

Wire  reds 

shapes 

1920 

2,604,116 

9,337,680 

3,136,887 

3,306,748 

1919 

2,203,.S-l;', 

7,372.814 

2,538,476 

2,614,036 

191.S 

2,540. S!t2 

S. 799, 135 

2.562,390 

2.849,969 

1917 

2.944,161 

S,267.616 

3,137.138 

3,110,000 

l!tl6 

2.854,51  > 

7,453,!I80 

3.51<s,74fj 

3,029.964 

1!M5 

2,204,203 

6,077,694 

3,095,907 

2,437,003 

1920  . . 

.  .  42,132,934 

1912  .. 

. .  31,251,303 

1919  .  . 

.  .  34,671,232 

1911  .  . 

..  23,676,106 

1918  . . 

.  .  44,462,432 

1910  . . 

.  .  26,094,919 

1917  .  . 

.  .  45,060,607 

1909  . . 

.  .  23,955,021 

1916  . . 

.  .  42,773,680 

1908  . . 

.  .  14,023,247 

1915  . . 

.  .  32,151,036 

1907  . . 

.  .  23,362,594 

1914  . . 

.  .  23,513,030 

1906  . . 

.  .  23,396,136 

1913  .  . 

.  .  31,300,874 

The  Electric  Furnace  Company,  Alliance,  Ohio,  re- 
ports more  orders  for  its  Baily  Electric  Furnaces  in 
June  than  in  any  single  month  in  the  last  two  years. 
These  orders  include  standard  brass  melting  units,  car 
furnaces  for  steel  plant  purposes,  and  a  special  electric 
enameling  equipment.  Most  of  the  sales  were  made  to 
concerns  not  particularly  busy  at  the  present  time,  but 
who  purchased  this  equipment  with  a  firm  belief  tbat 
by  tihe  time  t^iie  furnaces  were  installed  and  ready  for 
operation  business  would  be  such  as  to  amply  justify 
the  present  expenditure. 

Indications  point  to  an  equally  good  month  in  July. 
The  foundries  are  exhibiting  a  desire  to  modernize  their 
equipment  so  as  to  lower  their  cost  of  production  and 
meet  competition  when  business  again  becomes  normal. 

One  of  these  recent  sales,  to  the  Empire  Manufactm'- 
ing  Company,  Ltd.,  London,  Ontario,  mai'ks  the  fifth 
Baily  furnace  sold  in  Canada  during  the  past  year.  It 
is  the  second  Baily  furnace  for  this  plant.  It  is  rated 
at  105  K.W.  and  has  a  hearth  capacity  of  1,500-2,000 
pounds. 

T;ie  I\lueller  I\Ietals  Company,  Decatur,  111.,  lha.s  or- 
dered three  105  K.W.  Baily  furnaces  each  with  1,500- 
2,000  pounds  hearth  capacity.  The  entire  battery  will 
be  u.sed  for  melting  brass  in  their  Decatur  plant. 

The  Ingram  Richardson  Manufacturing  Company, 
Beaver  Falls,  Pa.,  has  awarded  a  contract  for  a  600 
K.W.  Baily  Electric  Enameling  furnace.  This  is  to 
be  a  rotating  car  ty])(>  furimee  arranged  to  travel  on  a 
circular  platform  60"  in  diameter.  The  equipment  will 
have  a  heating  capacity  of  44  tons  of  material  per  day. 
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THE  ACCIDENT  PREVENTION   CAMPAIGN  OF 
THE  ALGOMA  STEEL  COMPANY. 

An  Effort  Amply  Justified  by  Results. 

The  application  of  publicity  to  the  solution  of  the 
industrial  acciflont  problem  is  the  key  note  of  the 
safety  camj)aifj:n  whicli  has  been  ^oing  on  in  tbe  plant 
of  Ibe  AloroHia  Steel  Corporation  at  Sault  Ste.  Marie, 
Ontario,  since  the  1st.  of  October  last.  As  a  net  result, 
t'he  canipaifrn  has  been  pronounced  a  succes.s  by  the 
General  Manajrer  and  is  being  kept  up.  Thus  far  there 
has  l)een  a  diminution  of  some  50  per  cent  in  the  number 
of  accidents,  over  70  per  cent  in  the  montlily  amount 
of  time  lost  (this  showing  a  decrease  6f  the  percentage 
in  the  severity  of  accidents).  Exact  figures  are  not 
as  yet  available  as  to  the  decrease  in  t,he  amount  of 
compensation  payable  but  it  is  estimated  to  be  of  about 
the  same  percentage  as  the  decrease  in  severity. 

The  theory  underlying  the  whoh-  campaign  is  that 
t!he  personal  element  is  responsible  for  over  95  per  cent 
of  all  accidents.  Hence,  the  jn-oblem  is  attacked  by 
edticating  the  human  machine.  In  this  education  re- 
liance is  placed  al)solutcly  upon  the  ])sychol()gica]  power 
of  the  printed  word  in  all  it«  forms — in  other  words 
the  pulling  power  of  publicity.  Use  is  made  of  tjii.s 
power  to  inculcate  lessons  on  safety,  the  whole  to  the 
general  effect  tliat  thoughtlessness  is  the  cause  of  care- 
lessnes-s,  wlhich,  either  directly  or  indirectly,  is  the  cause 
of  all  accidents;  that  neither  men  nor  machines  are  de- 
signed to  make  av  cause  accidents;  that  if  men  or  ma- 
chines do  cause  accidents  it  is  because  they  go  out  of  t.he 
beaten  track  of  what  they  are  designed  or  intended  to 
do;  that  every  accident  denotes  something  wrong  with 
iiicii,  methods  or  materials  —  but  especially  with  men; 


because  if  materials  are  wrong  or  methods  are  wrong 
it  is  because  men  made  them  .so  or  allowed  them  to 
remain  so.  These  .safety  truths  were  embodied  in  pithy 
forms  in  thou.sands  of  j)Osters  distributed  or  posted  all 
over  the  plant,  huge  bulletin  boards  were  erected  and 
a  house  organ,  "T;ie  Algoman",  was  founded,  with 
safety  as  sole  plank  of  propaganda. 

The  Safety  Department  was  thoroughly  reorganized 
and  a  system  of  mill  inspection,  as  well  as  accident 
investigation,  instituted.  Every  unsafe  place  in  the  mill, 
in  so  far  as  passible,  was  guarded  :  every  accident,  no 
matter  how  small,  was  investigated  by  .safety  inspectors 
and  a  written  report  made  thereon,  careful  note  being 
taken  as  to  the  cause  of  the  accident,  whether  the  care- 
les.sness  of  the  victim  or  someone  else,  faultiness  of  the 
machinery,  of  the  methods  of  operation,  etc. 

In  every  case  where  pure  carelessness  was  shown  to 
be  tjnc  cause  of  the  accident,  disciplinarv-  methods  were 
adopted. 

Throughout  the  plant  and  in  the  columns  of  the 
house  organ  .stress  was  laid  upon  fhe  fact  that  safety 
was  a  live  issue;  that  the  best  Superintendent  was  the 
.safe  Superintendent;  that  the  be.st  foreman  was  the  satV 
foreman  and  that  it  was  a  disgrace  to  any  Superinten- 
dent or  foreman  to  have  a  {)reventable  accident  occur 
amongst  his  men.  Moreover,  in  the  colums  of  "The 
Algoman",  published  monthly,  a  list  of  every  accident 
was  made,  giving  the  name  of  the  victim,  the  name  of  the 
superintendent,  the  name  of  the  department  and  the 
name  of  the  foi-eman.  This  lhad  the  effect  of  jacking 
up  everybody  by  making  it  a  matter  of  intiijiate  personal 
interest  to  him,  to  avoid  accidents. 

In  order  to  keep  the  accident  situation  constantly  be- 
fore the  eyes  of  everybody  in  the  plant  from  day  to  day, 
huge  indicator  boards,  witii  sliding  thermometric  indi- 


TH.  a^IKaX^S'^p'^^'^^         THIS  LIST! 
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Kxaniples  of  "Safety-First"  l'ul)licit.v  at  the  Plant  of  the  Alg:oma  Steel  Corporation.  Saulte  Ste.  Marie. 
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cators,  were  erected  at  every  gate  in  such  a  position 
that  every  man,  passing  in  or  out,  necessarily  saw  the 
exact  standing  from  day  to  day,  each  day  of  the  month. 
These  indicator  boards  were  so  arranged  as  to  give  a 
comparative  view  of  tlie  situation  eacli  day  on  tlic  same 
day  of  the  previous  month.  Tlie  theory  uuderlyiui^  tlie 
erection  of  these  boards  wa>>  to  liave  everybody  in  tihe 
plant  so  made  to  t;nnk  "Safety"  at  all  times,  that 
everybody  would  be  more  inclined  to  be  careful ;  and 
everybody  being  more  careful,  there  would,  of  necessity, 
l)e  a  reduction  in  the  number  of  accidents.  The  expe- 
rience of  tlie  Algoma  Steel  Corporation  would  seem 
to  have  shown  tliis  theory  to  be  correct. 

In  addition  to  Jhe  inspection  of  mills  and  the  in- 
vestigation of  accidents,  the  system  in  the  Medical  Of- 
fice maintained  at  the  plant  was  also  reorganized  in 
such  a  way  tlhat  the  Safety  Department  was  placed  in 
pos.se.ssion  of  a  daily  report,  in  writing,  showing  the 
number  of  (h'cssing.s  made  on  tlic  previous  day,  t,he  con- 


dition of  each  patient,  nature  of  injury,  progress  from 
day  to  day,  with  special  report  in  each  case  on  the  first, 
third  and  sixth  day  following  the  accident.  These  med- 
ical reports  are  filed  away  together  with  the  accident 
investigation  repoi-ts  in  every  case,  no  matter  how  slight 
the  accident,  no  matter  w|hctlier  the  victim  be  off  work 
for  one  day  or  one  hundred  days.  Every  case  is  fully 
accounted  for,  so  tjiat  if,  at  any  future  time,  demand 
is  made  for  information  regarding  any  accident  case 
in  the  plant,  whether  such  demand  be  made  by  the 
Compensation  Board  or  any  other  interested  party,  the 
Corporation  is  in  full  possession  of  all  the  facts  in  each 
case.  Tlie  advantage  of  this  is  that  in  the  case  of  claims 
arising  subsequently  after  a  lapse  of  weeks  or  months, 
following  an  alleged  accident,  full  details  of  this  ac- 
cident (if  there  was  an  accident  at  all)  are  available, 
with  the  name  of  witnesses,  testimony  of  witnesses,  the 
exact  place  w,here  accidents  occurred,"  the  exact  time, 
how  it:  occurred  and  whether  the  victim  was  attended 
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by  a  pliysioian  and,  if  so,  what  the  physician's  finding 
was,  etc. 

The  campai<rn  has  been  directed  by  Mr.  Frank  J. 
McGee,  Superintendent  of  Industrial  Services  and  Di- 
rector of  Saf(>ty.  Mr.  McGee  is  a  (graduate  in  arts  and 
economics,  and  formerly  a  newspaper  man,  and  he  ha,s 
been  given  a  free  hand  in  arousing  the  interest  of  the 
workmen  in  accident  prevention.  Every  Algoma  Steel 
Company's  man  is  now  a  "booster"  for  the  safety  idea, 
and  the  results  obtained  are  tihe  best  justification  of 
tiie  effort  put  iortji. 


UNITED  STATES  PRODUCTION  OF  FLUORSPAR 
IN  1920. 

The  total  quantity  of  fluorspar  reported  as  shipped 
from  domestic  mines  in  1920  according  to  figures  com- 
piled by  Hubert  W.  Davis,  of  the  United  States  Geo- 
logical Survey,  was  18,778  short  tons,  valued  at  $4,- 
718,547,  which  shows  an  increase  of  35  per  cent  in 
value  as  compared  with  the  figures  for  1919.  The  gen- 
eral average  price  per  ton  f.o.b.  mines  or  shipping 
points  for  all  grades  of  spar  in  1920  was  $25.26 ;  in 

1919  it  was  $25.49. 

The  total  quantity  of  merchantable  spar  recovered 
in  1920  was  201,372  short  tons,  an  increase  of  31  per 
cent  over  1919. 

Stocks  of  spar  at  mines  or  shipping  points,  mainly 
in  Illinois  and  Kentucky,  amounted  to  41,784  short 
tons,  an  increase  of  31  per  cent  over  1919. 

Imports  and  Exports. 

The  imijorts  of  fluorspar  into  the  United  States  in 

1920  were  24,612  short  tons,  valued  at  $265,630,  an  in- 
crease over  1919  of  254  per  cent  in  quantity  and  of  147 
per  cent  in  quantity  and  of  147  per  cent  in  value.  Of 
the  imports  England  supplied  69  per  cent,  Canada  29 
per  cent,  Germany  1.6  per  cent,  and  Australia  and 
British  South  Africa  supplied  small  quantities. 

The  exports  of  fluorspar  from  the  United  States  Geo- 
logical Survey  by  the  producers,  amounted  to  2,764 
short  tons,  valued  at  $65,475.  All  the  fluorspar  export- 
ed was  sent  to  Canada. 

The  imports  of  fluorspar  during  the  first  four 
months  of  1921,  the  greater  part  of  which  was  brought 
from  Canada,  amounted  to  4,049  short  tons,  valued  at 
339,990.  The  figures  s^iowing  the  imports  were  com- 
piled from  the  records  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  of  the  Department  of  Commerce. 

Consumption  ajid  Stocks. 

Figures  furnished  by  steel  manufacturers  who  pro- 
duce about  75  per  cent  of  the  output  of  basic  open- 
hearth  steel  show  that  the  steel  industry  consumed 
about  117,000  short  tons  of  fluorspar  in  1920  and  that 
the  stocks  of  spar  on  hand  January  1,  1921,  at  all  steel 
plants  were  about  66,600  short  tons.  From  January 
1  to  April  30,  1921,  about  22,600  tons  of  spar  was  con- 
sumed by  basic  open-hearth  steel  plants.  Figures  show- 
ing the  shipments  of  domestic  fluorspar  to  steel  plants 
during  this  fo\ir  months  period  are  not  available,  but 
the  total  was  evidently  small,  atul  of  the  4.000  tons 
imported  practically  all  has  been  taken  by  steel  manu- 
facturers. 


THE  CANADA  METAL  COMPANY,  LTD. 

By  A.  R.  R.  JONES. 

A  veritable  model  of  construction  and  equipment  is 
the  factory  of  the  Canada  Metal  Company,  Ltd.,  on 
Fraser  Avenue  Toronto.  It  takes  more  than  determina- 
tion, more  than  caj)ital,  more  than  agressive  salesman- 
ship —  it  takes  Quality  in  its  products  —  to  achieve  the 
position  that  this  Company  has  attained  in  the  indus- 
trial life  of  the  Dominion.  It  is  quality  that  has  been 
predominant  in  the  manufactures  of  this  concern  ever 
since  it  has  been  in  business.  It  is  now,  by  the  way, 
some  thirty-five  years  since  it  was  started,  in  quite  a 
modest  way  by  Mr.  W.  G.  Harris,  Senior,  the  president 
of  the  Company,  on  William  Street,  Toronto. 

Owing  to  the  high  standard  of  quality  which  it  placed 
before  itself  at  the  very  outset  of  its  career,  and  to 
which  it  has,  ever  since,  staunchly  and  steadfastly 
adhered,  the  business  grew  with  considerable  rapidity. 
About  ten  years  ago,  the  Company  felt  the  necessity 
of  aafjuiring  larger  grounds  and  improved  shipping 
facilities.  These  it  was  fortunate  enough  to  acquire 
on  Phraser  Avenue,  Toronto, — truly  an  ideal  site  for  a 
plant  of  this  nature — and  here  it  built  a  magnificent 
plant,  as  modem  in  construction  and  as  efficient  in 
equipment  as  could  possibly  be  desired.  From  time 
to  time  the  plant  has  been  added  to  as  necessity  has 
arisen,  until  to-day  the  buildings  cover  an  area  of  six 
acres  in  extent. 

Its  Alert  "Alive"  Atmosphere. 

In  addition  to  the  Toronto  plant,  the  Company  has 
plants  at  Vancouver,  Winnipeg  and  Montreal.  But. 
the  parent  plant,  that  at  Toronto  is  the  largest  of  ali. 
The  officers  of  the  Company,  in  addition  to  the  presi 
dent,  Mr.  G.  W.  Harris,  Senior,  are  Messrs,  W.  G.  Har- 
ris, Junio-r,  vice-president  and  manager;  G.  H.  Ander- 
son, secretary  and  H.  C.  Crow,  Sales  Manager.  The 
president,  Mr.  W.  G.  Harris,  Senior,  was  good  enough 
lamself  to  show  the  writer  all  over  the  plant,  a  short 
description  of  which,  as  it  is,  in  its  own  particular  lines 
of  manufacture,  a  model  of  what  a  plant  of  this  nature 
should  be  may  not  be  without  some  considerable  in- 
terest. Before  treating  in  any  detail,  however,  of  the 
plant  and  its  various  departments,  a  word  should  be 
said  about  the  executive  offices.  These  are  unusually 
commodious  and  up-to-date  in  evexy  way,  and  it  is  ob- 
vious that  they  are  at  once  the  source  and  the  centre 
of  that  alertness  and  "aliveness"  which  are  characteris- 
tic of  the  undertaking  and  of  its  every  department. 

As  one  enters  the  main  door  of  the  building,  one 
ai'rives  at  the  show  room  which  contains  samples  of  the 
Company's  various  products.  The  principal  of  these 
products  are  lead  pipe — it  should  be  mentioned  that 
the  company  has  the  largest  lead-i)ipe  plant  in  the  Dom- 
inion— Babbin-metals.  as  to  which  something  will  be 
said  a  little  later  on,  zinc,  solder,  ingot -metals,  sheet- 
lead,  bronze-castings,  lead-foil.  ]>lunibers"  supplies  and 
closet-tanks  and  accessories.  Fritm  the  show-room  one 
proceeds  to  the  well-equip]ied  laboratory  which  is  com- 
plete in  every  detail  for  the  proper  determination  of  the 
different  metals  required  in  the  manufacture  of  the 
various  products  of  the  plant.  This  laboratory,  in  char- 
ge of  .skilled  metallurgical  chemists,  puts  beyond  the 
l^ale  of  chance  any  inconsi.stency  in  the  high  quality  of 
the  alloys.  Leavijig  the  laboratory,  one  comes  to  the 
sup]ily  department  which  contains  complete  supplies 
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for  plumbers.  Here  oue  finds  overytliiiig  for  the  plum- 
ber —  baths,  lavatories,  sinks,  "Aristocrat"  laundry- 
tubs,  lead-pipe,  solder,  bhu-k-lead,  sheet-lead  and  so 
fortli. 

Lead-Pipe  And  Babbitt  Departments. 

Next  one  visits  the  lead-pipe  department.  Here  all 
sizes  of  lead  I'ipe  are  manufactured,  from  one-eighth  of 
an  inch  tn  twelve  inches  in  diameter.  Numerous  presses 
are  used  in  the  process,  one  of  them  making  a  length  of 
pipe  twelve  inches  in  diameter  and  twelve  feet  in  length, 
which  weighs  approximately  600  lbs.  Here,  too,  are 
made  wire  solders  of  various  grades  and  sizes,  from  No. 
S  gauge  to  the  finer  size  up  to  No.  21  gauge,  as  well  as  a 
great  variety  of  lead-drawn  articles. 

Of  very  special  interest  is  tlie  Babbitt  metal,  type  and 
solder  department.  Tliis  is  splendidly  equipped,  the 
firm  having  the  very  higliest  reputation  for  the  manu- 
facture of  Babbitt  metal  for  every  purpose.  Some  of 
the  kettles  or  monster  melting-pots  have  a  capacity  of 
thirty-five  tons  each  and  in  mic  of  these  a  ear-load  lot 
can  be  put  through  at  niu'  time.  Thirty-five  tons  of 
molten  metal  boiling  and  liuhbing,  is  a  highly  impressive 
sight.  Indeed,  the  whole  process  of  manufacture  is  edu- 
cational as  well  as  interesting,  and  is  one  calculated  to 
leave  a  lasting  impression. 

Among  the  varieties  of  Babbitt  manufactured  in  this 
department  may  be  mentioned  the  following:  "Impe- 
rial Genuine  ■',  f(n-  heavy  engine  and  extraordinarily 
hard  work,  and  cnntainijig  no  lead;  "Imperial  Tough", 
wliich  is  for  thin  bearings,  will  not  crack  or  break  in  the 
bearing,  contains  no  lead,  and  is  suitable  for  automo- 
biles, gasoline  engines  and  liglit.  i-apidly-running  ma- 
chinery, and  also  for  best-grade  piston  metal-packing; 
"Armature  Special",  a  metal  specially  manufactured 
for  heavy,  street-railway  armature  linings;  "White 
Brass",  a  very  plastic  metal,  Avhich  will  stand  very  high 
temperatures,  and  is  specially  adapted  for  ship  ma- 
chinery; "Metallic  Genuine",  which  is  suitable  for 
heavy  pressure  work;  "Harris  Heavy  Pressure",  a 
metal  designed  atid  ])erfected  by  the  i)resident  of  the 
Company  for  the  express  pur])ose  of  overcoming  the 
trouble  of  soft  l)earings  that  scpieeze  out,  and  of  hard 
bearings  that  crack  in  the  box  of  cut  the  shaft,  and  is  a 
metal  suitable  for  all  classes  of  machinery:  "Hercules 
Genuine",  a  verv  strung  metal  suitable  for  heaA-v  ma- 
chinery, and  friction  clutches;  "Wliite  Bron/e,"  a 
strong,  hard,  durable  metal,  made  heavilv  <»ra'">hited  ; 
"Star  Frictionless",  a  medium-priced  metal,  for  use 
wliere  the  higher  grades  are  not  rerinired  ;  and  "Alu- 
niinnid".  a  metal  much  in  use  en  all  I'lrht  machine  work. 
The  Manufacture  Of  Sheet  Leaxl. 

The  next  point  visited  was  the  brass  found i-v  which 
has  a  thnroughlv  adequate  and  un-to-date  installation 
of  .some  fifteen  furnace.s,  oil-fired.  This  brass  foundrv 
is  enmnlete  iiv  everv  resneet  and  is  provided  with 
sfi"pp7ei-s  and  cranes  for  liandling  large  work.  From  the 
brass  foimdrv  one  goes  to  the  tinning  and  re-tinninsr  de- 
nartment  which  forms  a  verv  large  unit.  Here  copper 
sheets  are  tinned  and  re  tinned,  and  the  apparatus  for 
this  process  is  singularly  complete.  Next,  there  is  the 
smelting  department  where  cupolas  and  reberbatory 
furnaces  reclaim,  sTuelt  and  refine  ores  and  metals. 

From  this  last-mentioned  department,  one  enters  that 
devoted  to  the  manufacture  of  sheet  lead,  where  the 
largest  mill  in  Canada  turns  out  sheets  of  lead  from 
S  ft.  3  ma.  wide  ;ind  "lO  ft.  or  more,  as  required,  iti 
length.  It  may  !).•  inentioned  that,  at  one  time,  all 
sheet-leafl  u.seil  iij  Canada  used  to  be  imported  from 


England.  But  now,  owing  to  developments  such  as  that 
which  we  are  considering,  all  chemical  or  ordinary  sheet- 
lead  u.sed  in  this  country  is  Canadian-made.  The  pro- 
cess of  manufacturing  sheet-lead  is  one  of  great  interest. 
First,  the  pig-lead  is  taken  to  the  huge  melting-pots, 
and  when  thoroughly  melted,  and  alloyed,  if  antimonial 
sheet-lead  is  required,  the  molten  metal  is  poured  into 
huge  moulds  and  forms  slabs  of  lead  8I/2  inches  in  thick- 
ness. When  sufficiently  cool,  these  large  slabs  are  trans- 
ferred to  the  rolls,  and  the  process  of  rolling  into  sheets 
is  commenced. 

Some  Other  Important  Departments. 
A  recent  development  on  the  jnirt  of  the  Company  is 
the  foil  department,  where  thin  lead,  tin  and  Britannia 
metal  are  rolled  into-  foil  a  thousandth  part  of  an  inch 
in  thickness  and  to  any  width  desired.  This  foil  is  used 
for  electrical  work,  and  for  covering  cheese,  tobacco 
chewing  g^m  and  so  forth.  Britannia  metal,  floristsj 
foils  and  electrotypers '  lead  are  also  made  in  this  de- 
partment. 

Mention  should  not  be  omitted  of  the  "Imperial"  lino- 
tvne  metal  which  is  made  in  this  plant  and  which  is  ver\^ 
widelv  used  in  new.snaner  offices  throughout  the  coun- 
trv.  This  is  b^ilt  esDeciallv  for  the  linotype  machine, 
and  a  strict  adherence  to  the  Comnanv's  formulae  and 
process  of  manufacture  tested  by  time,  as  both  have  been, 
ass'ires  to  it  unchanging  physical  properties. 

The  Companv  makes  a  very  fine  laundry  tub  kno-wn 
as  the  "Aristocrat"  which  embodies  several  special 
features  designed  to  make  it  worthy  of  its  name.  Re- 
cently, too,  it  has  turned  its  attention  to  the  manu- 
facture of  closet  tanks.  For  some  years,  the  need  of  a 
closet  tank  that  should  be  at  once  silent  and  efficient 
had  been  felt.  To  manufacture  such  a  closet  tank  the 
Company  established  a  very  admirable  plant,  and  al- 
readv  the  output  of  its  product — known  as  the  "Pussy- 
foot "—exceeds  100  per  day,  although  the  line  has  only 
been  established  this  year. 

Tlie  Graham  Nail  Works  is  also  owned  and  operated 
b\-  the  Company.  In  this  department,  several  hundred 
kegs  of  nails— each  keg  containing  100  lbs— are  turned 
o"t  everv  day.  These  nails  are  of  all  sizes— from  the 
ver\-  largest,  twelve  inches  long,  to  the  smaller  sizes, 
half  an  inch  or  less.  Various  other  products  of  steel 
wire  are  made  in  this  department,  including  bale  ties. 
bnp:ht  wires,  soft  wire,  tinned  and  coppered  wire,  and 
many  other  specialties. 

The  High  Shot  Tower. 
One  of  the  outstanding  features — outstanding  in  more 
than  nne  .sense  of  the  term — of  this  big  plant  is  the  lofty 
shot-tower  from  Avhich  are  cast  all  sizes  of  shot.  This 
towei-  is  ^.^0  feet  hi^rh,  and  from  it  the  .shot  are  dropped, 
being  cx)oled  in  their  flight  through  the  air,  into  Avater, 
the  water  preventing  them  from  melting.  The  shot  made 
here  are  of  all  .sizes,  from  dust  size  to  ball.  This  tower 
and  the  elevator  which  takes  one  to  its  summit  cost  some 
!J"?0  ono.  The  writer  was  taken  to  the  top  of  this  tower 
bv  Mr.  Harris.  Senior,  and  was  groatly  impressed  (as 
nobodv  could  fail  to  be)  with  the  exceedingly  fine  view 
of  the  city  of  Toronto  that  is  obtained  therefrom.  The 
tower  immediately  overlooks  the  Canadian  National  Ex- 
hibition grounds. 

The  tool  room  ami  niacliine  shop  are  exceedintrlv  well 
equipped  and  are  operated  by  highly-.skilled  mechanics. 

The  einployees  at  the  Toronto  plant  number  around 
fiOO.  At  present  the  plant  is  Avorking  to  about  eighty 
per  cent,  capacity.  It  should  bp  added  that  the  .sliip- 
pincr  facilities,  with  thi-ee  lines  of  track  entering  the 
li"ilding.s,  are  all  that  could  be  desired. 
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What  Is  Wrong  With  Cost  Accounting?* 


Attention  has  often  been  drawn  by  accountants  and 
others  to  the  failure  of  a  large  percentage  of  manufac- 
turers to  adopt  the  methods  of  cost  accounting  approv- 
ed by  the  majority  of  professional  accountants,  but  as 
far  as  the  writer  knows  these  criticisms  invariably  have 
been  directed  at  the  manufacturer  and  not  at  cost 
methods  themselves.  It  does  not  seem  to  have  occur- 
red to  these  critics  that  if  a  large  body  of  intelligent 
and  practical  men  consistently  refuse  to  introduce  the 
recognized  methods  of  cost  accounting,  this  refusal  may 
be  due  not  to  a  lack  of  progressiA^eness  but  to  a  deliberate 
judgment  that  the  advantages  to  be  gained  from  these 
methods  are  not  of  sufficient  value  to  offset  the  ex- 
pense of  their  acquirement. 

That  the  failure  of  many  manufacturers  to  introduce 
complete  systems  of  cost  accounting  along  the  lines  ap- 
proved by  the  accounting  profession  is  due  to  design 
rather  than  negligence  would  seem  to  be  a  reasonable 
supposition,  for  in  general  the  average  manufacturer  is 
willing  enough  to  spend  money  for  innovations  if  he 
is  fairly  well  satisfied  that  he  will  obtain  an  adequate 
return  from  his  investment.  In  many  cases  he  has 
cautiously  waited  to  see  the  result  of  cost  experiments 
in  a  neighbouring  factory  and  often  after  noting  the 
considerable  number  of  clerks  required  to  maintain  the 
new  cost  system  has  concluded  that  it  would  have  to  be 
a  very  remarkable  system  indeed  to  produce  savings 
sufficient  to  offset  the  resultant  increase  in  the  pay- 
roll. He  usually  decides,  therefore,  to  spend  his  money 
on  something  from  which  he  is  more  certain  of  receiv- 
ing a  substantial  return. 

The  Piirpose  of  Business. 

Accountants  are  liable  to  overlook  the  fact  that  a 
manufacturer  is  in  business  for  the  primary  purpose  of 
making  money,  and  as  a  matter  of  fact  the  advocate 
of  the  usual  systems  of  cost  accounting  would 
have  difficulty  in  proving  to  a  manufacturer  that 
expenditure  in  a  cost  system  would,  without  question, 
turn  out  to  be  a  profitable  investment.  He  may  urge, 
for  instance,  that  by  obtaining  information  as  to  which 
lines  are  profitable  and  which  unprofitable  the  manu- 
facturer will  be  able  to  keep  the  cream  of  the  business 
for  himself  and  leave  the  skimmed  milk  to  his  competi- 
tors, forgetting  that  it  may  be  necessary  for  the  manu- 
facturer to  carry  a  complete  line  in  order  to  satisfy  the 
requirements  of  his  customers.  The  accountant  may 
enlarge  on  the  value  of  cost  information  as  a  basis  for 
setting  prices,  but  may  be  met  with  the  statement  that 


*During  the  past  winter  Mr.  Harrison  delivered 
papers  before  the  New  York  and  I*hiladelphia  Chapters 
of  the  National  Association  of  Cost  Accountants. 
There  have  been  numerous  requests  for  copies  of  these 
papers.  Unfortunately  Mr.  Harrison  was  unable  to 
give  us  permission  to  publish  the  papers  because  they 
were  based  upon  material  which  was  included  in  a 
special  article  which  he  had  prepared  for  the  first  num- 
ber of  "Management  Engineering" — the  new  Journal 
of  Production.  Through  the  courtesy  of  Mr.  Alford, 
editor  of  "Management  Engineering."  we  are  per- 
mitted to  reprint  this  article  from  advanced  proofs  of 
the  first  number  of  the  ma£razine  which  will  appear  in 
July.  (This  note  is  appended  to  ^Ir.  Harrison's  article 
in  the  June  bulletin  of  the  National  Association  of  Cost 
Accountants  from  which  the  paper  is  reproduced. — Ed.") 


competition  requires  the  manufacturer  to  meet  prices 
regardless  of  what  the  records  show  his  costs  to  he 

The  Defects  of  Present  Methods  of  Accounting. 

Perhaps  the  best  indication  that  there  is  something 
wrong  with  the  usual  methods  of  cost  account intr  is  the 
fact  that  many  large  concerns  whose  cost  methods  are 
strictly  in  accordance  with  those  advocated  in  standard 
works  on  the  subject  are  beginning  seriously  to  ques- 
tion whether  these  methods  meet  the  requirements 
which  should  be  demanded  of  a  cost  system.  Recently 
the  writer  was  present  at  a  discussion  between  the  gen- 
eral works  manager  and  the  chief  cost  accountant  of 
a  machine  manufacturing  concern  whose  name  is  a 
household  word  and  whose  cost  methods  would  be  re- 
garded by  majiy  professional  accountant  as  the  acme 
of  perfection.  The  cost  system  maintained  by  the  con- 
cern in  question  provides  accurate  monthly  information 
as  to  the  cost  of  every  part,  assembly,  and  machine 
manufactured,  and  as  to  the  profit  and  loss  made  on 
each  kind  of  machine  sold  during  the  month:  and  yet 
the  general  works  manager  was  so  dissatisfied  with  the 
results  obtained  that  he  was  considering  the  adoption 
of  a  subsidiary  cost  system  entirely  independent  of  the 
official  cost  system  maintained  by  the  accounting  di- 
vision. 

In  a  discussion  with  his  chief  cost  accountant  he  ex- 
pressed himself  ver\-  strongly  as  to  the  lack  of  practical 
value  in  detailed  cost  data  presented  fifteen  days  after 
the  end  of  the  month :  he  drew  attention  to  the  absurd- 
ity of  calling  foremen  to  account  for  events  which  hap- 
pened four  or  five  weeks  previoiisly;  he  mentioned  the 
fact  that  the  operatin<?  division  had  set  a  cost  standard 
for  a  certain  new  and  important  item  of  product  and 
wished  to  knoAv  whether  the  cost  department  could  ad- 
vise him  each  day  as  to  the  variances  from  the  standard 
cost  of  this  article  during  the  day  previous.  In  view 
of  the  fact  that  the  article  in  question  involved  the  per- 
formance of  several  thousand  operations  and  the  cost 
system  in  force  Avas  designed  with  the  sole  piirpose  of 
showing  the  actual  cost  of  finished  machines  monthly 
without  reference  to  standards,  the  chief  cost  account- 
ant very  properly  .stated  that  to  ffive  this  information 
daily  would  be  a  practical  impossibility  under  the  exist- 
in  ff  plan. 

Theodore  Roosevelt  once  stated  that  nine-tenths  of 
wisdom  consists  of  being  wise  in  time,  and  it  can  hardly 
be  contended  that  the  demand  of  the  seneral  works 
manager  for  information  as  to  where  the  costs  in  the 
day  previous  had  exceeded  the  standards  was  an  un- 
reasonable one;  yet  there  is  probably  not  one  cost  sys- 
tem in  a  thousand  under  which  this  requirement  could 
be  met.  In  the  cost  system  which  was  being  discussed, 
actual  cost  data  were  showni  without  relaticn  to  stand- 
ards, and.  therefore,  even  the  monthly  costs  of  the  as- 
semblies and  machines  liad  little  sijinificance  consider- 
ed as  a  gauge  of  efficiency.  Nevertheless,  this  cost  svstem 
i><  tvnical  of  the  cost  inethods  advocated  in  standard 
Morks  on  cost  accounting,  recommended  and  designed 
bv  professional  cost  accountants  and  practiced  by  large 
inannfact"ring  concerns. 

Obviouslv,  when  cost  methods  do  not  meet  the  requi- 
rements of  nrogress'^'e  works  inanagers  something  is 
radicallv  wrong,  for  m  the  final  analysis  the  operating 
man  is  the  one  whom  the  cost  accountant  will  have  to 
satisfy  and  at  the  present  time  there  is  no  question  but 
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*     that  the  accountant  has  failocl  hopelessly  to  meet  tlie 
demands  made  upon  him; 

In  anotlier  case  witli  whicii  tlie  writer  was  familiar 
very  large  contracts  were  taken,  tlie  bids  submitted  being 
based  ui)on  careful  cost  estimates  nuide  by  the  super- 
intendent. Although  the  cost  system  in  force  was  most 
elaborate  and  expensive,  the  ijuperintendent  was  not 
able  to  ()l)tain  infornuition  as  to  whether  his  costs  con- 
formed 111  his  estimates  until  after  the  completion  of 
the  contract  wlien,  obviously,  the  information  would  be 
received  too  late  to  be  of  muMi  use.  Accordingly,  in 
desperation,  lie  devised  and  installed  a  system  of  his 
own  from  which  he  was  able  to  obtain  each  day  infor- 
mation as  to  where  his  costs  had  exceeded  standard  and 
was  thus  able  to  control  the  cost  of  the  work  from  the 
start  to  the  finish  of  the  contract.  When  the  writer 
drew  the  attention  of  the  chief  cost  accountant  to  the 
valuable  results  obtained  from  the  superintendent's 
subsidiary  cost  ])lan,  the  only  comment  made  Avas  to 
the  effect  that  the  superintendent  should  be  disciplined 
for  encroaching  on  the  cost  department's  territory. 

Changing:  Views  of  Cost  Accountants. 

All  accountants,  however,  are  not  so  narrow  as  the 
one  just  referred  to,  and  the  writer  remembers  a  short 
time  ago  the  comptroller  of  a  very  large  concern  ex- 
pressing himself  somewhat  as  follows: 

"We  have  been  operating  a  cost  system  Avhich  we  have 
been  told  repeatedly  was  unusually  efficient.  AVe  re- 
ceive hundreds  of  orders  in  a  month  and  yet  our  system 
will  enable  ns  at  reasonable  expense  to  determine  the 
profit  or  loss  which  we  make  on  every  order.  After 
operating  this  svstem  for  many  years,  however,  T  have 
(•(•me  to  the  conclusion  that  it  must  be  regarded  as  a 
failure,  for  it  does  not  give  our  operating  men  w^hat 
tliev  reallv  need  and  that  is  information  as  to  ineffi- 
ciencies. We  tell  them  what  it  costs  to  manufacture  our 
product  but  we  do  not  tell  them  w^here  their  costs  are 
excessive  and  wliy  they  are  excessive  and  I  consider 
that  until  we  do  give  them  this  information  our  cost  sys- 
tem cannot  be  considered  as  meeting  the  obligations  of 
mv  department." 

From  all  this  it  is  evident  that  the  cost_  accountant  is 
on  the  verge  of  making  an  unpleasant  discovery.  His 
nosHion  is  similar  to  that  of  the  traveler  in  whose  mind 
the  s'lsnicirn  that  he  is  on  the  wrong  road  has  been 
<?rowinT  stronger  with  each  mile,  in  fact  has  almost 
developed  into  a  certainty,  and  who  is  faced  with  the 
bitter  fact  not  onlv  that  he  has  made  no  headwav  but 
also  that  he  will  have  to  retrace  much  of  the  distance 
alreadv  traversed. 

This  is  a  realization,  however,  which  has  to  come,  and 
the  longer  it  is  prstnoned  the  more  tracric  the  awaken- 
inir.  Hence  the  most  hopeful  feature  of  the  cost-account - 
iti<T  situation  today  lies  in  the  completeness  of  the  failure 
r>f  the  cost  accountant  to  meet  the  needs  of  the  ind^^s- 
trial  world.  Conservatism  is  the  dominant  trait  of  iho 
acco'Mitant.  and  nothing  short  of  total  failure  Avonld  be 
snffir-ient  to  drive  him  to  the  wholesale  scranning  of 
traditional  ideas  and  methods  which  is  the  necessarv 
first  stco  towards  cettimr  cost  accomiting  on  a  f'uida- 
mentallv  correct  basis. 

Accountant's  Failure  to  Supply  Information. 
Engaged  as  he  has  been  in  the  concrenial  task  of  dis 
cinsin?  tl'c  mote  mi  thp  eve  of  the  opcratincr  man  the  cost 
p.'conntant  hfs  fMi'(>d  to  nercoive  the  beam  in  his  own. 
thoi'frh  the  eniri"eering  profession  for  the  past  ten 
\  ears  or  so  lias  rather  consisteutlv  expressed  itself  m  ii" 
uncertain  terms  on  the  failure  of  cost  account iuL^  1" 


keep  pace  with  industry  in  general.  The  main  results 
of  these  criticisms  have  been  a  growing  sense  of  irrita- 
tion on  the  part  of  the  accountant  as  to  what  he  re- 
gards as  an  unwarranted  encroachment  on  his  territory, 
and  a  widening  of  the  breach  between  the  accountant 
and  the  engineer. 

There  are,  of  course,  cost  accountants  who  will  affirm 
that  nothing  is  the  matter  with  cost  accounting  and  that 
the  methods  of  cost  accounting  adopted  by  the  average 
manufacturing  concern  under  which  detailed  cost  and 
profit  and  loss  data  are  compiled  monthly  are  capable 
of  meeting  all  reasonable  requirements.  The  best  proof, 
however,  that  these  methods  do  not  meet  the  needs  of 
the  operating  man  is  the  fact  that  in  large  plants  it  is 
the  rule  rather  than  the  exception  to  find  that  a  sub- 
sidiary cost  sj'stem  is  operated  for  the  sole  purpose  of 
furnishing  the  works  manager  with  cost  information 
which  he  cannot  obtain  from  the  official  cost  sy.stem. 

The  lot  of  the  cost/  accountant  of  today  is  by  no  means 
a  happy  one,  for  in  a  plant  where  progressive  manu- 
facturing methods  are  employed  he  is  engaged  in  one 
long,  hopeless  struggle  to  meet  demands  for  informa- 
tion through  the  medium  of  a  cost  plan  which  is  no  more 
adapted  to  modern  conditions  than  a  system  of  horse- 
cars  would  be  to  meet  the  transportation  needs  of  New 
York  City.  He  endeavors  to  meet  the  demands  made 
upon  him  by  introducing  little  subsidiary  plans  and  con^ 
ti'ivances  with  the  indifferent  results  which  usually  fol- 
low such  makeshift  methods. 

Something  is  radically  wrong  with  cost  accounting 
and  it  should  be  kept  in  mind  that  basic  defects  cannot 
be  corrected  by  tinkering  Avith  surface  details.  It 
therefore  behooves  the  accounting  profession  to  relin- 
quish endless  theoretical  discussions  concerning  such 
matters  as  whether  interest  should  be  included  in  costs 
or  not,  and  getting  doAvn  to  fundamentals  determine 
what  is  the  underlying  reason  why  the  cost  methods  of 
today  do  not  meet  the  requirements  of  the  operating 
man.  He  is  the  one  whose  requirements  must  be  met  by 
cost  accounting. 

Present  Cost  Accountingf  Unscientific. 
Many  years  ago  the  writer  entered  into  one  of  those 
peculiar  English  agreements  under  Avhich,  in  return  for 
the  payment  of  a  substantial  premium,  he  was  given  the 
privilege  of  serving  an  apprenticeship  of  five  years  dur- 
ing which  period  he  received  as  salary  an  amount  equal 
to  one-half  of  the  premium  paid.  During  the  term  of 
his  five  years'  apprenticeship  the  writer's  services  were 
charged  to  unfortunate  clients  at  rates  varying  from 
seven-and-a-half  to  ten  dollars  a  day  and  altogether 
the  arrangement  Avas  a  distinctly  adA^antageous  one  to 
the  other  party  to  the  agreement.  In  one  of  the  clauses 
of  that  agreement  it  Avas  stated  that  in  return  for  the 
investment  made  and  the  services  given  the  AATiter  was 
to  be  fully  instructed  in  AA'hat  Avas  grandiloquently  term- 
ed "the  science  of  accounting."  In  this  phrase  lies  the 
Avhole  co.st  accounting  problem,  for  the  ba.sic  trouble 
with  cost  accounting  is  that  it  is  masquerading  as  a 
.science  Avhereas  in  fact  it  has  no  claim  to  be  considered 
scientific  in  the  slightest  degree. 

The  logical  method  to  determine  the  correctness  or  in- 
correctness of  the  Avriter's  assertion  that  the  commonly 
accepted  methods  of  cost  accounting  are  not  based  on  a 
scientific  foundation  Avould  seem  to  be:  (1)  to  establish 
Avhat  the  essentials  of  science  are,  and  (2)  to  consider 
Avhether  cost  accounting  methods  generally  conform  to 
these  requirements. 

Tlie  Avord  "scientific"  is  deriA'ed  from  the  Latin 
\cri)  scire,  "to  know."  and  in  the  .sen.se  in  Avhich  it  is 
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generally  used  embiaces  tlie  conception  of  all  co-ordinat- 
ed, arranged,  and  systematized  knowledge.  The  terra 
as  employed  by  scientists,  however,  is  given  a  more  res- 
tricted significance,  as  for  instance,  in  the  definition 
given  by  'lolm  Stuart  Mill,  as  follows: 

"Since  all  phonomoiia  which  have  been  sufficiently 
"  examined  arc  found  to  take  place  with  regularity,  each 
"  having  certain  fixed  conditions,  positive  and  negative, 
"  on  the  occurrence  of  which  it  invariably  happens,  man- 
"  kind  has  been  enabled  to  ascertain  the  conditions  of 
"  the  occurrence  of  many  ])henomena;  and  the  process 
' '  of  science  mainly  consists  in  ascertaining  these  condi- 
"  tions. " 

The  universe  is  subject  to  the  operation  of  immutable 
physical  laws,  so  that  if  a  certain  combination  of  condi- 
tions at  one  time  produces  a  certain  result  a  recurrence 
of  these  conditions  at  a  later  time  will  inevitably  du- 
plicate the  phenomena  previously  obtained.  It  is  on 
this  fact  that  science  is  based  and  its  practical  value 
founded. 

If  the  wide  field  of  present-day  scientific  knowledge 
is  surveyed,  it  will  be  found  that  in  all  its  branches  the 
laborious  experiments  and  observations  made  by  scien- 
tific investigators  have  been  concentrated  in  laws  and 
formulas.  Formulas  represent  the  fabric  of  the  scien- 
tific edifice.  The  results  of  a  lifetime  or  many  lifetimes 
are  expressed  in  a  single,  brief  generalization,  and  each 
investigator  who  establishes  such  a  generalization  or 
formula  adds  a  stone  for  his  successors  to  build  upon 
and  carry  along  the  work  from  the  place  at  which  he 
left  off.  ■ 

As  a  matter  of  fact  little  progress  is  made  in  any 
science  until  definite  principles  are  laid  down  and  gen- 
eralizations established.  For  instance,  no  definite  pro- 
gress was  made  in  the  study  of  etymology  until  Jacob 
Grimm  formulated  the  well-known  Grimm's  law.  Pro- 
gress was  likewise  slow  in  electrical  science  until  Ohm 
propounded  his  important  law  giving  an  expression  for 
the  strength  of  an  electrical  current,  or  the  quantity  of 
electricity  passing  in  a  given  time  under  certain  con- 
ditions; nor  was  much  i)rogress  made  in  astronomy  until 
Sir  Isaac  Newton  formulated  the  law  of  gravitation.  In 
political  economy  we  find  basic  generalizations  expres- 
sed in  Gersham's  law,  as  "bad  money  drives  out  good"; 
and  even  in  so  subtle  a  science  as  that  of  psycho-physics 
we  have  such  definite  formulas  as  Fechner's  mathe- 
matical law  that  the  force  of  stimulus  or  excitation  in- 
creases geometrically  while  the  intensity  of  sensation 
increases  arithmetically,  thus  bearing  out  the  philoso- 
pher Kant's  dictum  that  any  branch  of  knowledge  con- 
tains just  as  much  science  as  mathematics. 

The  tremendous  value  of  scientific  methods  is  well 
illustrated  in  the  extraordinary  advance  which  has  been 
made  in  the  field  of  radio  engineering.  In  1893,  Sir 
William  Crookes  suggested  that  electric  waves  could  be 
utilized  for  the  transmission  of  messages  through  the 
ether,  and  between  1894  and  1896  Marconi  proved  the 
correctness  of  the  theories  to  such  a  point  that  by  1898 
it  was  possible  to  send  messages  between  stations  141/2 
miles  apart.  Nowadays  we  have  trans-oceanic  receiving 
stations  e(iuipi)ed  with  dictaj^hone  receivers  which  are  so 
arranged  that,  immediately  one  wax  record  is  indented 
with  signals,  a  second  dictaphone  record  is  automati- 
cally connected  in  the  circuit,  and  so  on.  The  use  of 
these  records  permits  traffic  to  be  di.spatched  across 
the  ocean  at  the  rate  of  75  words  a  minute,  the  records 
being  then  transcribed  on  a  typewriter  at  speed  vary- 
ing from  30  to  40  words  a  minute.  Surely  this  is  a 
wonderful  advance  in  less  than  -2  years. 


The  Slow  Progress  of  Cost  Accounting, 

Can  it  be  claimed  that  cost  accounting  has  made  an 
advance  in  the  la.st  twenty-five  years  in  any  way  compar- 
able to  that  accomplished  in  the  field  of  radio  engineer- 
ing or  of  other  branches  of  scientific  work?  In  any 
really  important  respect  are  the  commonly  accepted 
methods  of  cost  accounting  different  from  those  which 
were  laid  down  by  Garcke  and  Fells  in  the  early  eighties? 
It  is  true,  of  course,  that  improvements  have  been  made 
in  the  methods -of  burden  distribution,  and  particularly 
in  the  application  of  accounting  machinery  in  the  rou- 
tine work  of  cost  compilation;  but,  considered  broadly, 
these  are  matters  of  minor  significance. 

Assuming  that  cost  accounting  is  to  be  considered  as 
coming  within  the  field  of  science,  that  costs  and  cost 
variations  are  subject  to  definite  laws  which  can  be  in- 
vestigated and  formulated,  does  it  not  seem  remarkable 
that  in  a  branch  of  science  so  obviously  akin  to  mathe- 
matics as  cost  accounting,  its  literature  has  little  if  any- 
thing in  the  nature  of  definite  laws  or  formulas? 

The  troubles  of  the  cost  accountant  today,  therefore, 
are  due  to  the  fact  that  he  has  no  scientific  foundation 
on  which  to  build ;  he  is  an  historian,  not  a  scientist.  The 
present  trend  of  manufacturing  iS  towards  the  future 
as  opposed  to  the  retrospective  methods  of  the  pas-t.  The 
complexity  of  modem  manufacturing,  the  multittide  of 
its  parts  and  operations,  make  it  absolutely  necessary- 
tliat  every  .step  in  the  long  chain  of  manufacturing  pro- 
cesses should  be  predetermined  and  planned-for  in  ad- 
vance. The  old-time  manufacturer  supported  by  a  few 
capable  foremen  was  able  to  get  along  somehow  or  other, 
rel.ving  upon  his  experieiice,  the  shortcomings  of  his 
competitors  and  a  large  margin  of  profit.  The  modem 
manufacturer  in  a  highly  competitive  line,  turning  out 
a  product  involving  ten  thousand  parts  and  a  hundred 
thousand  operations,  who  attempts  to  handle  such  pro- 
duction in  the  old  way  is  living  in  a  fool's  paradise  and 
headed  for  bankruptcy. 

That  form  of  cost  accounting  which  views  costs  in  the 
retrospective  sense  solely,  which  does  not  consider  costs 
in  relation  to  standards  and  is  not  concerned  with  de-  ' 
termining  the  causes  underlying  cost  variation,  is  hope- 
lessly at  variance  with  the  prospective  trend  of  modem 
industrial  thought.  No  real  progress  will  be  made  till 
the  accounting  profession  awakens  to  the  fact  that,  like 
Rip  Van  "Winkle,  it  has  been  asleep  for  twenty  years. 


ACETYLENE  BLOWPIPE  FOR  REMOVING  IRON 
FRAGMENTS  FROM  ORE  CRUSHERS. 

From  the  Engels  Copper  Mining  Company.  Encel- 
mine.  California,  comes  the  information  that  this  Com- 
pany uses  the  oxy-aeetylene  cutting  blowpit)e  for  re- 
moving "hammers"  and  other  "tramp  iron"  from  ore 
crushers.  ""We  have  found  this  the  quickest  and 
easiest,  as  well  as  the  cheapest  way  to  cut  the  hammers 
out  of  the  gyratory  cru.shers"  the  Company  writes. 

Practically  every  mine,  large  and  small,  has  as  a 
part  of  its  equipment  a  coarse  emsher  of  some  sort. 
Run-of-mine  ore  is '  fed  to  these  crushers,  and.  even 
with  the  utmost  precaution,  hammer  heads  and  other 
pieces  of  metal  become  mixed  with  the  ore  and  get  into 
the  crushers.  "Where  no  preventative  devices  are  used, 
foreign  matter  of  this  kind  gets  into  the  crushers  quite 
frequently,  and  if  not  removed  may  dama^re  or  ser- 
iously interfere  with  the  operation  of  the  equipment. 

The  experience  of  the  Eneels  Copper  Mining  Com- 
pany sugffests  a  fast,  cheap  and  effective  wa.v  of  hand- 
ling a  difficulty  that  has  been  a  source  of  more  or  less 
constant  trouble  in  mining  plants  everywhere. 
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Segregation  in  Steel 

Some  Striking-  Examples. 
Bv  r)EKXARU  COLL  ITT,  P.I.C.* 


].    Si'anili'ss  Boiler  Tube,  21/2  iu.  diameter. 


in. 


l)ore. 


Altliou^di  lliis  inalerial  was  actually  pureliased  for 
boiler  tubes  ,it  was  desired  to  use  some  of  it  for  another 
purpose,  and  this  necessitated  expanding:  a  length  of 
about  !•  iiu'lies  at  one  end  of  the  tube  to  a  diameter  of 
■i  inches  and  flarino-  out  the  end  preparatory  to  flanp- 
iiig.  The  tools  required  were  made,  and  the  oi)eration 
(if  expanding-  and  flaring  the  tubes  was  carried  out  at 
forging  lieat  in  an  ''Ajax"  maejhine.  The  great  majority 
of  tjie  tubes  .stood  this  process  (piite  satisfactorily,  but 
a  certain  numlier  failed  badly,  breaking-  up  as  shown  in 
Fig.  1.  The  writer  was  called  upon  to  investigate  the 
matter  and  ascertain  the  reason  of  failure.  One  of  the 
defective  tubes  was  selected  and  a  ring  cut  from  it  just 
back  of  the  n-acks  shown  in  the  photograph.    The  cut 


Fig.    1. — Segregated    Boiler  Tube. 

surface  of  the  ring  was  filed  smooth,  polished  and  clean- 
ed, and  a  sulphur  print  made:  this  showed  plainly  that 


•  Chief  Chemist.  Ruston  &  Hornsby,  Ltd.,  Lincoln, 
England. 


t,he  tubes  consisted  of  two  zones  of  different  composi- 
tion, an  inner  one  of  high  sulphur  content,  and  an 
outer  one  of  comparatively  pure  steel.  The  cross  sec- 
tion of  tube  was  then  re-polished,  •  cleaned,,  and  etched 
in  order  to  get  the  best  possible  contrast  between  the 
segregated  and  unsegregated  portions.  Fig.  2  shows 
tlie  appearance  after  this  etching. 

Another  length  of  about  9  inchees  was  cut  off  tjhe 
tube,  chucked  in  a  lat.he,  and  carefully  cleaned  np  both 
inside  and  out  by  a  very  light  cut :  when  all  scale  and 
rust  had  been  removed,  borings  from  the  inner  surface 
and  turnings  from  the  outer  one  were  collected  sep- 
arately and  analysed.   Results  are  given  in  Table  I,  from 
which  it  will  be  seen  that  the  sulphur  in  the  segregated 
inner  layer  is  six  times  that  in  the  purer  outer  layer. 
Analyses  of  Outer  and  Inner  Zones  of  Seamless 
Steel  Boiler  Tube. 
Table  I. 

Outer  Zone      Inner  Zone 

%  % 

Carbon  08  .025 

Silicon  020  .025 

Sulphur  026  .155  • 

Manganese   .35  .44 

Phosphorus  024  .049 

2.  Bright  Hexagon  Bar,  1.67  inc/ies  across  flats.  (1 
inch  Whitworth  Bolts.) 

A  piece  of  this  steel,  which  had  broken  off  in  the 
automatic  machine,  was  brought  along  for  examination. 
The  fracture  resembled  that  of  cast  iron,  but  had  a 
bluislh  tint.  Wlien  drilling  the  bar  for  analysis  it  was 
noticed  that  the  drill  had  entered  some  internal  fissures 
in  the  steel,  so  the  remaining  portions  of  the  bar  were 
sawn  longitudinally  and  the  sawn  surfaces  roughly  pol- 
ished. Numerous  transverse  cracks  spaced  about  % 
in.  apart  were  disclosed,  as  illustrated  in  Fig.  3.  Anal- 
ysis of  the  material,  and  the  steelmaker's  analysis  of 
the  cast  from  which  the  bars  were  rolled,  are  given 
ill  Table  II,  frona  which  figures  it  is  quite  evident 
that  the  central  (fore  of  tlhe  bar  containing  .50  per  cent 
carbon,  .142  per  cent  p.hosphorus  and  .126  per  cent 

BfflGHT  Bfiff  St£EL. 
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I-'lK.  2. — Ktchcfl  ."Section  of  .SegreKatecl  Boiler  Tube 
(nnturul  .size). 
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sulphur  was  so  much  harder  and  less  ductile  than  the 
surrounding  envelope  tliat  it  could  not  elongate  to  the 
same  extent  during  the  drawing  process,  hut  broke  up 
in  the  interior  of  the  bar. 


Fig.  4.— 3% -inch  Bar-Steel  (slightly  reduced). 


:J.    31/^  in.  diameter  "20"  Carbon  Bar  Steel. 

On  a  first  analysis  this  gave  .107  per  cent  phosphoru.s. 
A  cross  section  of  a  bar  was  etched,  and  showed  tiiat 
a  large  proportion  of  the  whole  crosws  sectional  area  con- 
sisted of  segregated  material.  Two  samples  of  drillings 
from  the  phosphorus-rich  interior  gave  .138  per  cent 
and  .13!)  per  cent  phosphorus.  This  specimen  is  not 
I)articularly  rcinarkabh'  except  on  aci'ount  of  the  large 
percentage  of  the  cross  .section  which  was  segregateil. 
and  on  account  of  tlie  fact  that  when  etched  it  clearly 
disclosed  tiie  rectangular  outline  of  the  ingot  or  bloom 
from  which  the  liar  had  been  rolled.  This  is  .s'lown  in 
Fig.  4. 

The  writer  is  indebted  to  his  colleague  Mr.  A.  E. 
Musgrave  for  assistance  in  etching  and  phot«igraphing 
tlie  specimens  described  in  tlu'  foregoing. 


BELGIAN-AMERICAN  COKE  OVENS  COR 
PORATION. 

A  corporation  has  been  organized  in  New  York, 
headed  by  T]u)mas  F.  Ryan,  to  introduce  and  operate 
in  the  Fnitetl  States  the  Piette  by-product  coke  oven. 
Hector  Prud'homme  of  Brussels  is  vice-president.  Mr. 
Prud'homme  was  for  several  years  General  Manager  of 
the  Acadia  Coal  Company,  at  Stellarton,  Nova  Scotia. 
Tlie  technical  part  of  the  organization  will  be  com- 
posed of  Belgian  engineers,  and  this  will  be  added  to 
by  appointment  of  American  engineers  and  executives. 
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RESISTANCE  TYPE  ELECTRIC  FURNACE 
INSTALLED  FOR  SHEET  HEATING. 

in  the  uuumi'actui'e  of  automobile  body  aucl  fender 
stani|)iii{i's  it  is  of  the  highest  inipoi-tauee  that  the  heat- 
ing operations  be  eenduotetl  witli  as  little  sealing  as  pos- 
sible, for  any  pitting  due  to  this  action  requires  eonsi- 
derable  additional  labor  in  getting  tlie  defects  sand- 
blasted to  sufficient  extent  to  get  a  good  finish  on  the 
part. 

Tiie  ^lullins  Body  Corporation,  ISaleni,  Ohio,  with  this 
in  niii\d  recently  installed  in  their  new  plant  a  Baily 
Electric  Furnace  specially  designed  Inr  tliis  work.  Since 
a  large  part  of  tlieir  pressing  or  diawiug  to  shape  is 
l)erfornied  cold  aiul  oidy  one  or  two  hoi  runs  are  required 
for  perhajis  six  cv  seven  cold  operations  on  the  press,  it 
was  desirable  to  build  a  furnace  of  the  portable  type 
wliich  could  be  handled  by  a  craiu^  aiul  taken  from  place 
to  place  .so  tliat  there  would  be  no  idle  furnaces  while  the 
nuiterial  was  receiving  its  cold  runs.  This  necessitated 
a  fui-nace  with  four  eye  bar  connections  at  the  top,  onfe 
at  each  corner,  for  hooking  on  the  crane  chains;  and 
also  tiuit  the  transformer  and  control  equipment  be 
located  on  the  top  of  the  furnace  as  is  shown  in  tlie  pho- 
tographs. 

The  furnace  is  rated  at  100  K.W.  in  electrical  cap- 
acity, and  has  a  heai'th  3 '-4"  wide  x  6 '-5"  long  with  a 
door  opening  3"-4''  wide  x  2'-2'"  high.  It  has  a  cap- 
acity for  heating  750  lbs.  of  material  to  1,800  deg.  F.  per 
hour.  In  i)lants  where  a  crane  is  not  available  for  mov- 
ing the  furnace,  the  equipment  is  designed  for  mounting 
on  a  car  whicli  may  be  moved  at  will  on  a  truck  running 
parallel  to  tlie  battery  of  presses. 

One  of  the  notable  features  of  this  equipment  is  tlie 
remarkable  unifoi'inity  of  temperature  obtained  on  the 


'  Furnace   adapted   to  lieatini; 

.Mln;ut>  I'lior  to  .stamping. 


sheets,  a  condition  which  is  not  possible  to  attain  in  fuel 
fired  equipment  wliere  the  doors  must  be  opened  so  fre- 
quently. Scaling  is  also  reduced  to  an  almost  negligible 
item,  making  very  much  smoother  sheets  tiian  is  po.ssible 
in  fuel  fired  pi-actice. 

It  is  believed  this  is  the  first  employment  of  the  elec- 
tric furnace  for  heating  sheets  to  prepare  them  for 
stamping. 

WATER  POWER  RESOURCES  OF  CANADA. 

(A  .Memo  compiled  by  the  Dominion  Water  Power 
Branch.) 

Dui-ing  the  past  two  years  there  has  been  under  way 
in  the  Dominion  Water  Power  Branch  a  careful  re- 
analysis  and  computation  of  Canada's  water  power  re- 
sources. All  existing  stream  flow  and  power  data,  avail- 
able from  Dominion  and  Provincial  sources,  have  been 
systematically  collated,  analysed  and  co-ordinated  with 
a  view  to  preparing  on  a  uniform  basis  from  coast  to 
coast,  revised  estimates  of  the  pow-er  available.  While 
the  analysis  is  not  yet  finally  completed,  sufficient 
progress  has  been  made  to  warrant'  the  publication  of  the 
figures  given  herein. 

The  total  available  and  developed  power  resources 
are  pi-esented  in  a  manner  not  heretofore  adopted.  A 
consideration  of  the  figures  will  indicate  that  they  place 
the  water  power  resources  of  the  Dominion  in  a  much 
more  favourable  light  than  have  previously  published 
compilations. 

While  the  resources  have  been  exhaustively  anal^-sed 
in  so  far  as  the  information  available  will  permit,  it 
sliould  be  kept  in  mind  that  only  very  meagre  data  is  to 
liand  in  many  districts  and  for  many  rivers. 

Basis  of  Computation. 

The  figures  listed  in  the  accompanying  table  and  dia- 
gram are  based  upon  rapids,  falls  and  power  sites  of 
which  the  actual  existent  drop  or  the  head  possible  of 
concentration,  is  definitely  known  cr  at  least  well  estab- 
lished. Innumerable  rapids  and  falls  of  greater  or 
lesser  power  capacity  are  scattered  on  rivers  and  streams 
from  coast  to  coast  which  are  not  as  yet  recorded,  and 
which  will  only  become  available  for  tabulation  as  more 
detailed  survey  work  is  undertaken  and  eomjileted.  This 
is  particularly  true  in  the  more"  unexplored  northern 
districts.  Nor  is  any  considei-ation  given  to  the  power 
concentration.s,  which  are  feasible  on  rivers  and  .streams 
of  gradual  gradient,  where  economic  heads  may  be 
created  by  the'  construction  of  power  dams,  excepting 
only  at  such  points  as  definite  studies  have  been  carried 
out  and  the  results  made  matters  of  record. 

In  l)rief,  the  figures  hereunder  ai-e  based  on  definite 
rapids,  falls  and  power  sites,  and  may  be  said  to  re- 
present the  minimum  water  power  possibilities  of  the 
Dominion. 

The  power  estinuites  have  been  calculated  on  tlie  basis 
nK  24-hour  power  at  cSO  per  cent  efficiency  on  the  basis 
"f  "Ordiiuiry  Minimum  Flow"  and  "E.stimated  Flow 
'■'>'•  Maximuin  Development ' '.  The  ' ' Ordinary  Minimum 
IMow"  is  based  on  the  averages  of  the  minimum  flow 
li  r  the  lowest  two  consecutive  seven  day  periods  in  each 
year,  ovoi-  the  i^eriod  for  which  records  are  available. 
The  "Estimated  Flow  for  Maximum  Development"  is 
li;is..,l  u  11011  the  continuous  power  indicated  by  the  flow 
"f  the  .stream  for  six  months  in  the  year.  The  actual 
inpthnd  to  determine  this  floAv  is  to  arrange  the  montlis 
of  eadi  year  according  to  the  day  of  the  lowest  flow  in 
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each.  The  lowest  of  the  six  liigh  months  is  taken  as  the 
basic  month.  The  average  flow  of  the  lowest  .seven  con- 
secutive (lays  in  this  month  determines  the  maximum 
for  tliat  year.  The  averafje  of  such  maximum  fi<rures  for 
all  years  in  the  period  for  which  data  arc  available  is 
tlie  estimated  maximum  used  in  the  calculation. 

This  estimated  maximum  development  is  based  upon 
tlie  assumption  that  it  is  jjood  commercial  practice  to 
develop  wheel  installation  up  to  an  amount,  the  con- 
tinuance of  which  can  be  assured  during?  six  months  of 
tlie  year,  on  tlie  assumption  that  the  deficiency  in  power 
durinfj  the  remainder  of  the  year  can  be  profitably  pro- 
vided from  storaf^e  or  by  the  installation  of  fuel  power 
])lants  as  auxiliaries.  The  correctness  or  otherwise  of 
this  as.sumption  for  any  particular  site  can  only  be  de- 
fiTiitely  settled  by  the  careful  consideration  of  all  cir- 
cumstances and  conditions  pertinent  to  its  development. 
The  method,  however,  enables  us  to  make  a  fairly  satis- 
factory overall  estimate  of  the  maximum  hydraulic 
power  available,  as  distinctive  from  the  estimated  ord- 
inaiy  minimum  poAver  available. 

Avoilable  nvd  Developed  Totoh. 

The  recorded  powei-  available  throupliout  the  Dom- 
inion, under  conditions  of  ordinaiy  minimum  flow  and 
within  the  limitations  set  out  in  the  foreg'oinf;',  is  18,- 
255,000  h.p.  The  water  power  available  under  estimated 
flow  for  maximum  development,  i.e.,  dependable  for  at 
least  six  months  of  the  year  is  32,076,000  h.p.  (For  de- 
tails see  table  attached). 

There  are  installed  throughout  the  Dominion  water 
wheels  and  turbines  to  the  extent  of  2,471,000  h.p. 
However,  it  would  not  be  correct  to  place  this  fig-ure  in 
direct  comparison  with  the  minimum  or  maximum  avail- 
able i)()wer  fif>ures  quoted  above  and  therefrom  deduce 
the  percentajie  of  the  available  water  power  resources 
developed  to  date.  An  allowance  must  be  made  for  the 
avera<?e  ratio  between  the  water  wheels  installed  and 
the  power  available. 

An  analysis  of  the  water  power  plants  scattered  from 
coast  to  coast,  concerning?  which  complete  information  is 
available  as  to  turbine  installation  and  satisfactory  in- 
formation as  to  stream  flow,  <rives  an  avera<>-e  machine 
installation  30  per  cent  fjreater  than  the  six  month  flow 
maximum  power.  Applyin<;  this,  the  figures  quoted 
above  therefore  indicate  that  the  ot  present  recorded 
trater.  power  resources  of  the  Dominion  will  permit  of  a 
turbine  installation  of  41,700,000  h.p.  In  other  words 
the  present  turbine  installation  represents  only  5.9  per 
cent  of  the  present  recorded  water  power  resources. 

Process  durinfj  past  year. 

In  spite  of  the  outstanding  facts  that  financial  and 
commercial  conditions  are  still  far  from  normal  and  that 
costs  of  construction  are  almost  pi-ohibitive  for  all  but 
absolutely  necessary  undertakings,  there  has  been  during 
the  past  year  and  is  now,  marked  activity  in  hydro  i)ower 
construction.  This  has  resulted  from  a  variety  of  cau- 
ses principal  among  which  is  the  lack  of  native  coal  in 
the  central  industrial  district  and  the  fortunate  loca- 
tion of  economic  water  power  sites  to  industrial  centres. 

The  total  hydro  power  development  installed  during 
the  past  year  or  now  under  eon.struction  represents  ap- 
proxinuitely  560,000  h.p.  of  installed  cai>acity.  This 
figure  includes  only  the  initial  installations  of  plants 
nuder  construction,  not  their  ultimate  designed  cap- 
acity.   It  is  evidence  of  the  manner  in  which  the  water 


power  resources  of  the  Dominion  are  being  put  to  ef- 
fective and  productive  use. 

Future  Growth  in  Utilization  of  Water  Power. 

It  1.^  profitable  to  consider  the  hi.storj-  power  utiliza- 
tion in  Canada  during  the  past  few  years  in  conjunc- 
tion with  the  [)resent  cativity  with  a  view  to  making 
some  reasonable  foreca.st  as  to  its  probable  future  growth. 
Should  the  rate  of  water  wheel  installation  during  the 
past  fifteen  years  be  maintained,  there  will  be  installed 
in  1925,  3,360,000  h.p.;  in  1930,  4,110,000;  in  1935,  4,- 
860,000  h.p.  and  in  1940,  5,600,000  horse  power.  In  view 
of  the  increasing  appreciation  of  the  advantages  of  hydro 
power  combined  with  the  fortunate  location  of  ample 
supplies  within  easy  transmission  distance  of  practic- 
ally every  great  industrial  centre  throughout  the  Dom- 
inion, there  is  every  reason  to  anticipate  that  the  rate 
(  f  growth  in  utilization  will  be  accelerated  rather  than 
i-ctarded.  Reference  to  the  foregoing  totals  of  water 
power  available  will  indicate  that  this  anticipated  in- 
crease in  utilization  will  not  seriously  reduce  the  total 
reserves.  Canada  po.ssesses  sufficient  reser\'es  of  water 
power  to  meet  all  anticipated  demands  for  many  years 
to  come. 

In  order  to  ensure  the  most  beneficial  utilization  of 
these  reserves  and  to  provide  intelligent  guidance  for 
their  development,  two  essentials  are  required: — 

1st. — An  accurate  knowledge  of  the  location,  cap- 
acity and  the  engineering  and  economic  possibi- 
lities of  development  of  the  water  powers  through- 
cut  the  Dominion,  together  with  their  relation- 
ship to  other  natural  resources  of  mine  and 
forest,  to  industrial  centres  and  opportunities,  to 
transportation  systems  —  rail  and  navigation,  to 
coal  and  fuel  suj)plies,  to  irrigation,  drainage  and 
reclamation  projects,  to  alternative  sources  of 
power  and  to  market  for  and  uses  of  poAver  in 
general. 

2nd. — A  sound  governmental  administrative  policy 
designed  to  protect  the  public  from  inadvisable 
and  ill-designed  power  schemes  and  to  provide 
for  reasonable  regiilatioit  and  revision  of  rates 
and  rentals,  and  at  the  same  time  to  ensure  satis- 
factory guarantees  for  the  encouragement  of 
legitimate  investment  in  hydro  power  enterprises. 

True  conservation  of  our  water  power  resources, 
which  are  inexhaustible  through  use.  lies,  not  in  with- 
holding them  from  development,  but  in  their  efficient 
utilization  in  the  public  interest  for  the  economic  ex- 
ploitation of  our  other  natural  resources,  and  for  the 
conservation  of  our  exhaustible  fuel  supplies. 

The  water  power  now  develojied  in  Canada  represents 
an  investment  of  $475,000,000.  In  1940  should  the  rate 
of  growth  in  installation  during  the  past  15  yeai"s  be 
c(mtinued.  this  investment  will  have  grown  to  over  $1.- 
000.000.000.  The  present  development  represents  an 
annual  equivalent  of  18.500.000  tons  of  coal  which,  va- 
lued at  $8  per  ton.  represents  $148,000,000.  In  the  year 
1940  these  annual  figures  will,  with  the  foregoin<r  as- 
sumiition,  have  become  42.000.000  tons  and  .$336,000.- 
000.  These  figures  are  striking  evidence  of  the  out- 
standing importance  and  necessity  of  an  intelligent  ad- 
ministrative policy  governing  the  develo]iment  of  our 
water  power  I'esoui'ces. 
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Available  and  Developed  Water  Power  in  Canada. 

Availal)k'  24-lir.  power 


at  ou  p.c. 

efficiency. 
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21,180 
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20,751 

1^8,264 

35,774 

Priiu-e  E(hv.  Islaiul. 

3,000 

5,270 

1,933 

Yuivou  &  X.  \V.  Terr 

125.220 

275,250 

13,199 

18,255,316 

32,075.998 

2,470,580 

The  figures  listed 

in  Columns 

2  and  3  in 

the  above 

table  represent  24-hr.  power  and  are  based  upon  rapids, 
falls  and  power  sites  of  which  the  actual  existent  drop 
or  the  head  possible  of  concentration,  is  definitely 
known  or  at  least  well  established.  Innumerable  rapids 
and  falls  of  greater  or  lesser  power  capacity  .are  scat- 
tered on  rivers  and  .streams  from  coast  to  coast  Avhich 
are  not  as  yet  recorded,  and  which  will  only  become 
available  for  tabulation  as  more  detailed  survey  work 
isi  undertaken  and  com])leted.  This  is  particularly  ti'ue 
in  the  more  unexplored  northern  districts.  Nor  is  any 
c(>nsiderat  ion  given  to  the  power  concentrations  which 
are  feasil)le  on  rivers  and  streams  of  gradual  gradient, 
where  economic  heads  may  be  created  by  the  construc- 
tion of  power  dams,  excepting  only  at  such  points  as  de- 
finite studies  have  been  carried  out  and  the  results  made 
matters  of  record. 

The  figures  in  Column  4  represent  the  actual  water 
wheels  in.stalled  througliout  tlie  Dominion.  These  fig- 
ures sliould  not  be  jdaced  in  direct  comparison  witli  the 
availal)le  power  figures  in  Columns  2  and  3  for  the  pur- 
l)ose  of  deducing  theref roin  tlic  percentage  of  the  avail- 
ul)le  water  power  resources  developed  to  date.  The 
actual  water  wheel  in.stallation  throughout  the  Dom- 
inion averages  30  per  cent  greater  than  corresponding 
maximum  available  power  figures  calculated  as  in  Co- 
lumn 3.  The  figures  quoted  above  therefore  indicate 
that  the  (//  present  recorded  ivaier  power  resources  of 
the  l)ominif)n  will  permit  of  a  turbine  installation  of 
41,700,000  horse  power.  In  other  words,  the  present  tur- 
bine installation  represents  only  5.9  per  cent  of  the  pre- 
sent recorded  water  power  resources. 

Tlie  above  figures  may  be  .said  to  represent  the  min- 
imum water  power  possibilities  of  the  Dominion. 

As  illustrative  of  this,  the  detailed  analyses  which 
have  been  made  of  the  water  ])ower  resources  of  the 
provinces  of  New  Brunswick  and  Nova  Scotia  have  dis- 
closed most  advantageous  reservoir  facilities  for  reg- 
ulating sti-eam  flow  and  it  is  estimated  that  the  two  pro- 
vinces possess  within  their  respective  borders  200.000 
and  300.000  commercial  horse  iiower.  These  figures 
|)rovides  for  a  diversity  factor  between  installed  jioAver 
and  consumers"  demands. 


ENGINEERING  CONFERENCE,  LONDON,  1921. 

By  Colonel  DAVID  CARNEGIE,  M.  Imst^  C.Q.,  P.E.S.F. 

The  Annual  Engineering  Conference  was  held  during 
the  three  days  ending  July  1st  at  tlie  Institution  of  Civil 
Engineers,  London. 

In  the  Mining  and  Metallurgical  Section  .some  in- 
teresting papers  were  read  and  discussed.  I  should  like 
to  refer  to  three  of  the.se,  the  first  upon  "The  Ela.stic 
Limit"  by  Professor  Dalby,  the  .second  on  "The  Exist- 
ing Practice  of  Inspecting  Work  and  Materials"  by  Mr. 
George  Ilatton,  and  tlie  tliird  on  the  "Damage  to  Tires 
and  Rails  caused  by  Brakes  or  Slipping  Wheels"  by  Mr. 
C.  F.  Sandherg. 

1.— The  Elastic  Limit. 

Professor  Dalby  in  his  opening  remarks  says  the  dif- 
ficulty of  defining  tlie  elastic  limit  is  due  to  the  fact 
that  the  term  is  used  in  more  than  one  sense  by  Engin- 
eers. Without  traversing  the  vai'ious  uses  of  the  term, 
it  will  be  generally  agreed  that  the  term  '  ela.sticity '  in 
its  broad  sense,  means  the  power  of  a  material  to  recover 
its  primitive  form  after  loading  lias  been  applied  and 
removed. 

Recovery  may  be  partial  or  complete.  The  power  of 
complete  recovery  is  lost  when  the  stress  produced  by 
loading  has  once  passed  beyond  a  certain  limiting  value 
peculiar  to  the  material. 

BeloAV  this  limiting  stress  the  extension  of  a  steel  test- 
piece  is  proportional  to  the  load  producing  the  extension. 

Above  this  limiting  stress  the  extension  increases  at 
a  greater  rate  than  the  load. 

^  This  limit,  therefore,  is  called  the  limit  of  propor- 
tionality, and  the  term  elastic  limit  is  often  used  to  de- 
fine this  point. 

Professor  Dalby  used  an  automatic  recorder  of  his 
own  design  for  tracing  the  stress  strain  diagrams  in  the 
experiment.  The  in.strument  was  attached  to  the  test- 
ing machine  and  engaged  with  two  collars  turned  upon 
the  test  pieces  at  distances  apart  where  usually  lines 
or  centre-marks  are  made  from  which  to  measure  any 
extensions.  The  .slightest  extension  of  the  test  pieces 
is  photographed  by  means  of  a  spot  of  light  starting 
from  zero  on  the  scale.  The  spot  moves  along  a  straight 
line  to  the  point  marking  the  limit  of  proportionalfty. 
The  line  bends  away  and  then  the  material  yields. 

If  Professor  Dalby  could  simplify  this  automatic  re- 
corder so  as  to  apply  it  to  Works  practice,  it  would  be  a 
most  valual)le  ad.junct  to  the  testing  laboratcry. 

These  experiments  revealed  one  or  two  interesting 
things. 

The  behaviour  of  irons  and  steels  differs  after  over- 
strain. 

It  is  known,  he  states,  that  iron  and  soft  steels  tend 
to  recover  their  property  of  proportional  elasticity  by 
mere  lapse  of  time,  and  the  state  is  reproduced  in  very 
short  time  by  moderate  heating,  as.  for  examjile,  by  mere 
boiling  in  water. 

But  the  hard  .steels  and  the  alloy  .steels  do  not  share 
this  propei'ty.  After  overstrain  they  remain  in  that 
state  without  recovery  indefinitely,  and  I'ecovery  can 
only  be  brought  about  by  heating  to  high  temperatures. 

In  his  concluding  remarks  he  states  that  the  exact  de- 
finition of  the  term  "elastic  limit""  is  a  matter  of  some 
difficulty  because  of  the  current  use  of  the  term  in 
several  senses.  The  term  limit  of  proportionality  may  he 
used  for  the  exact  definition  of  one  point  in  the  load 
extension  diagram,  without  interfering  with  the  pre- 
sent uses  of  the  term  elastic  limit. 
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The  limit  of  pi-oportionality  of  a  material  is  not  a 
fixed  point,  but  varies  witli  heat  treatment  and  vanishes 
with  overstrain. 

2. — The  existing  Practice  of  Inspecting  Work  and 
Materials. 

Mr.  llatton's  i)aper  eontains  a  su<,'^'esti()n  for  a  Cen- 
tral Inspeetion  Bureau,  havinfj  p()ssil)ly  headquarters 
in  London  and  branehes  or  offices  in  the  various  manu- 
facturing areas  throughout  the  count rj-,  to  Avhicli  pro- 
fessional engineers  could  send  their  specifications  and 
instructions,  and  from  which  inspectors  could  be  sent 
daily  short  distances  (mly  to  inspect  work  and  material, 
the  Biireau  to  report  thcj'eon  to  their  clients. 

The  scheme  was  supported  by  several  speakers  who 
told  of  the  waste  of  time,  energy  and  money  together 
with  inefficiency,  which  marked  much  of  the  present 
method  of  inspection.  It  was  pointed  out  that  some- 
times as  many  as  2"!  Inspectors  might  be  at  a  large  Steel 
AVorks  at  one  time,  delays  in  production  without  adding 
to  the  quality  of  the  output  resulting. 

The  Inspection  Department  of  Lloyd's  Register  of 
Shipping  was  instanced  as  an  admirable  example  of 
what  might  be  accomplished  in  a  larger  and  more  gen- 
eral way  in  the  form  of  a  Central  Inspection  Bui-eau. 
The  increased  standardization  of  specifications  for  mat- 
erials and  methods  of  inspection  as  well  as  the  suitable 
training  of  Inspectors  were  strongly  recommeiided. 

3. — The  Damage  to  Tires  and  Rails  Caused  by  Brakes 
Slipping  Wheels. 

Mr.  C.  P.  Sandberg  referred  to  the  nature  of  the  dam- 
age usually  caused  to  tramway  and  railway  rails. 

It  consists  of  a  series  of  surface  cracks  or  tears  upon 
both  the  brake  block  and  the  wheel  or  rail,  the  cracks 
running  in  a  direction  at  right  angles  to  the  motion  and 
forming  at  regularly  spaced  intervals  evidently  bearing 
a  relation  to  the  periods  of  .seize  and  slip.  The  places  of 
damage  upon  the  rails  are  usually  where  rolling  stock 
is  frequently  and  suddenly  stopped,  such  as  at  railway 
depots  and  tramway  termini. 

The  cause  is  explained  by  the  limited  rate  of  heat 
conduction  of  the  materials  used  under  the  intense  pres- 
sures which  are  now  frequently  employed  for  the  rapid 
deceleration  of  vehicles.  Several  remedies  were  sug- 
gested. 

1.  Harder  rails  in  suitable  lengths  placed  where  reg- 
ular and  frequent  stoppages  of  vehicles  takes  place. 

Manganese  Steel  and  Alloy  Steel  rails  were  suggested. 

2.  As  less  damage  was  done  to  tramway  tracks  than  to 
railways  due  to  the  above  causes,  it  was  suggested  that 
rails  used  for  railways  should  have  more  support  where 
braking  was  apjilied  by  putting  the  sleepers  closer  to- 
gether at  such  places. 

.'1  The  renewal  of  ordinary  rails  at  such  parts  more 
frequently.  * 

4.  Tlie  more  frecpient  inspection  of  rails  at  sucli  parts 
and  the  application  of  a  means  for  testing  the  magnetic 
permeabilit.v  of  the  defective  lengths,  as  the  depth  of  a 
crack  on  the  surface  of  a  rail  cannot  be  estimated  by 
ordinary  superficial  inspection. 

.1.  The  u.se  of  metals  for  brake  shoes  with  a  higher 
thermal  conductivity,  such  as  alloys  of  aluminiinn. 
With  regard  to  the  damage  to  tramway  wheel  tires,  it 
was  considered  that  from  the  point  of  view  of  public 
safety,  it  was  most  desirable  that  more  frequent  inspec- 
tions of  the  iiarts  of  rails  likely  to  be  affected  by  such 
braking  action  should  be  observed  and  that  replace- 
ment of  ordinarv  rails  should  be  made. 


BITUMINOUS  COAL  PRODUCTION  IN  THE 
UNITED  STATES. 

T/ie  weekly  bulletin  of  the  United  States  Geological 
Survey  on  coal  production  in  the  United  States  con- 
tains the  following  comparison  of  the  production  of 
bituminous  coal  during  the  first  half  of  1921  against 
corresponding  profluction  in  nine  years  preceding. 


Cumulative  production 

Year              June  production  to  June  30 

191.3                      37,40.5,000  226.(XK).000 

1914                       31,412,000  205.fX)0.000 

1915                       33,957,000  193.000.000 

1916                       37,742,000  246.000,000 

1917                       46,834,000  273,000.000 

1918                       51,138,000  282,000,000 

1919                        37,034.000  214.000.000 

1920                        45,114,000  258,000.000 

1921                       33,852,000  196,000.000 


If  the  second  half  of  the  year  1921  .shows  no  greater 
output  than  the  first  half,  the  total  for  the  year 
will  be  less  than  400,000,000  tons.  The  last  year 
in  which  the  country  required  less  than  400,000.000 
tons  was  1909. 

Examination  of  the  table  shows  that  up  to  the  end 
of  June,  the  year  1921  was: 

9  million  tons  behind  1914 
18  million  tons  behind  1919 
30  million  tons  behind  1913 
50  million  tons  behind  1916 
62  million  tons  behind  1920 
77  million  tons  behind  1917 
86  million  tons  behind  1918 
3  million  tions  ahead  of  1915 
Compared  wit|i  the  average  of  the  eight  years  pre- 
ceding, 1921  is  41  million  tons  behind.    Before  con- 
cluding that  this  subnormal  production   indicates  a 
future  shortage,   the   greatly  decreased  consumption 
of  coal  caused  by  the  depressed  condition  of  industry 
in  general  sihould  be  considered.    Cumulative  produc- 
tion is  but  little  less  than  that  in  1914,  which  also 
was  a  year  of  general  business  depression.    In  that 
year  no  shortage  of  soft  coal  occurred.    It  is  even 
slightly  ahead  of  the  first  half  of  1915  when  the 
allied  war  orders  had  not  begun  to  stimulate  the 
demand  for  coal.    On  the  other  hand  our  national 
requirements  normally  increase  at  the  rate  of  from  10 
to  20  million  tons  a  year,  so  that  what  was  sufficient 
in  1914  would  ordinarily  be  far  from  sufficient  now. 


MASSEY  HARRIS  FACTORY  CLOSES  DOWN. 

By  Our  Toronto  Correspondent. 

The  Masse.v-Harris  factory  in  Toronto  has  closed 
dow^n.  With  unemployment  so  widespread,  and  in- 
creasing in  volume  in  the  eit.v.  this  is  naturally  a  very 
serious  factor  in  a  serious  situation.  For  this  huge 
agricultural  implement  eoncem,  which  constitutes  the 
largest  single  industry  under  one  management  in  the 
British  Empire,  normally  employs  some  thousands  of 
workers.  Lack  of  buying,  on  the  part  of  the  agricul- 
tural community,  is  the  cause  of  the  .shut-down.  In  a 
statement  issued  by  the  general  manager  of  the  Com- 
pany on  the  2iul  August,  it  is  said  that  '"owing  to  dis- 
appointing sales  (luring  the  last  season,  with  ware- 
houses— at  headquarters  at  home  and  abroad — heavily 
stocked  with  implements."  the  works  hare  to  be  closed. 

Nor  is  any  indication  afforded  as  to  the  date  when 
they  are  likely  to  reopen  "So  much  depends."  the 
statement  continues,  "on  the  outcome  of  the  present 
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harvest  that  we  really  cannot  venture  a  guess  as  to 
when  we  can  open  again  The  works  will  reopen  as 
soon  as  conditions  justify."  Notifications  is  made  tliat 
there  will  liave  to  he  a  downwartl  adjustment  of  wages, 
"as  it  will  he  imj)()ssible,  next  season,  to  sell  goods 
without  a  suhstantial  reduction  in  the  cost  and  price," 
and,  as  to  the  amount  of  the  inevitable  wage  reduction, 
the  nuinagcment  will  be  guided  i)y  eonditions  as  they 
prevail  at  tiic  time  of  reopening. 


(51)  213 

Coining  almost  simultajieously  with  the  taking  of 
steps  by  the  Provincial  Hydro-Electric  Commission, 
which  involve  the  laying  off  of  some  thousands  of  men 
at  (Jhippawa — the  majority  of  whom  will  probably 
swell  the  ranks  of  the  unemployed  in  Toronto,  where, 
indeed,  many  of  them  have  their  homes — this  shut  down 
cannot  fail  gravely  to  accentuate  the  really  serious 
aspects  of  the  unemployment  situation  in  this  city. 


Oerman.s  lireaking-  down  guns  and 
mountings  under  terms  of  the 
A'ersaiUes  Treaty.  using  Oxy- 
Acetylene  Blow-Pipe.  From  the 
advertising  bulletin  of  a  West- 
lihalifin  factor.v. 


POSSIBLE  APPLICATION  OF  THE  "MYSTERY 
GUN"  TO  MINING. 

A  correspondent  of  the  "Manchester  Guardian" 
couples  the  name  of  Sir  Edgar  Jones,  M.P.,  with  the 
noiseless  gun,  said  to  have  been  invenCdd  by  an  English- 
man who  was  a  member  of  the  British  Inventions  Board 
during  the  Avar.  In  reply  to  the  questioning  of  the 
correspondent.  Sir  Edgar  stated : 

"I  have  seen  it  and  took  a  lot  of  interest  in  it  when 
I  was  in  New  York.  But  I  am  not  interested  in  it  as  a 
gun,  but  in  its  application  to  industry,  particularly  to 
coal-mining  and  (luari'ying.  It  is  a  very  small  instru- 
ment, that  will  make  blasting  with  powder  unneees- 
sar}'.  These  developments  are  proceeding,  and  one  of 
these  days  I  think  we  shall  have  a  very  considerable 
aiid  remarkable  development. 

"It  is  true  that  as  a  gun  it  Avill  revolutionize  gun- 
nery, because  it  has  no  recoil  and  makes  no  noise.  The 
inventor  is  not  keen  at  all  in  applying  his  discoveries 
to  destruction  but  in  making  them  applicable  to  pro- 
duction. And  it  is  from  that  point  of  view  1  am  inter- 
ested. 

"Who  is  the  inventor?  He  lives  just  outside  Londoil, 
and  is  working  away  to  apply  the  invention  to  indus- 
ti-ial  purposes.  But  as  a  gun,  I  think  our  own  people 
were  getting  ready  to  use  it  before  the  war  ended.  The 
inventor  is  a  very  clever  num.  He  was  a  member  of 
the  Inventions  Board,  and  has  several  important  in- 
ventions all  over  the  world.  The  arrangements  for  the 
trials  of  which  the  cables  speak  now  were  made  when 
I  was  in  New  York. 

"What  of  its  appli('ai)ility  to  mining?" 

"Well,  here  is  the  instrument"  (measuring  a  space 
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of  about  a  foot).  "The  man  witli  it  goes  up  against 
the  face  of  coal.  He  works  tlic  instrument,  and  'biff,' 
splits  the  whole  face  of  the  coal.  Then  all  he  has  to 
do  is  to  get  the  coal  out.  It  is  not  a  blasting  ojjera- 
tion.  It  is  just  the  delivery  of  a  blow  at  a  terrific 
velocity  on  a  small  patch  which  cracks  the  whole  piece. 
It  will  crack  granite  or  slate  or  any  hard  rock.  It  is 
very  small  but  very  complicated  and  very  effective. 
There  is  no  contact  Avith  the  air,  and  therefore  no  sound 
and  no  recoil.  It  is  based  on  new  mechanical  principles 
absolutelv.'' 


BRITISH  COLUMBIA  MINES  REPORT. 

The  Annual  Kci)orl;  of  the  Provincial  Mineralogist 
for  Britisli  Columbia  to  the  Minister  of  Mines  for 
1920  is  to  hand,  and  is  once  more  notable  for  the  bulk 
and  excellence  of  its  contents,  for  beauty  of  its 
photographic  reproductions  we  have  seen.  No  pro- 
vince of  Canada  contains  such  a  varied  wealth  of 
minerals  as  British  Columbia,  or  has  its  mines  situated 
in  sucli  scenic  positions,  as  may  be  readily  observed 
from  perusal  of  the  report,  with  its  plentiful  photo- 
graphs and  maps. 

The  following  table,  extracted  from  the  Report,  with 
the  percentages  calculated,  shows  the  relative  import- 
ance of  British  Columbia  minerals,  as  mined  to  date, 
and  the  standing  of  1920,  which  lhas  only  been  ex- 
ceeded in  value  of  mineral  production  by  the  vears 
1917  and  1918. 

Mineral  Production  of  British  Colvunbia. 

Total  foi'  all 

years  up  to  and  Produe- 

including  tion  in 

1920.  Per  1920.  Per 

$  cent.  $  cent. 

(Jold  placer  .    .    7r),944.20;j  10.8  221,600  0.6 

Gold,  lode    .    .  102,753,823  14.5  2,481,392  7.0 

Silver                    53,668,284  7.6  3,235,980  9.0 

Copper                 161,513,864  22.9  7,832,899  22.0 

Lead                     46.637,221  6.6  2.816,115  8.0 

Zinc                      19,896,466  3.0  3,077,979  8.6 

Coal  and  Coke  .  212,573,492  30.0  13,450,169  38.0 

Miscellaneous.  .    33,205.625  4.6  2,426,950  6.8 

$706,1 92.978  100 . 0  $35,543,084  1 00 . 0 


EXPLOSIVES  MANUFACTURE  IN  CANADA. 

The  report  of  the  Dominion  Bureau  of  Statistics  on 
tl\.e  explosive  industry  in  Canada  for  the  year  1918  is 
interesting  as  a  record  of  a  phase  of  munitions  activity, 
and  the  figures  of  that  last  year  of  the  war,  while  im- 
pressive as  showing  what  the  conntrj'-  can  do  under  the 
compulsion  of  war  necessit}\  are  not  representative  of 
normal  business  in  the  explosives  industry  in  Canada. 

The  value  of  explosives  made  in  Canadian  factories 
in  1918  is  placed  at  $1,477,828,  and  the  value  of  exports 
of  cartridges,  explosives  and  detonators  from  Canada 
in  that  year  is  placed  at  $272,913,776.  There  is  there- 
fore a  very  wide  spread  between  the  two  sets  of  figures, 
representing,  presumably,  costs  of  making  explosives 
into  shells  of  various  types,  and  taking  in  probably 
the  product  of  the  previous  year's  output. 

The  report  states  that  over  five  million  dollars  Avas 
s])ent  in  Canada  during  1918  in  the  construction  of 
new  buildings  and  the  repair  of  those  already  con- 


structed. The  investment  in  plant  and  equipment  in 
the  explosive  industry  in  1918  was  nineteen  million 
dollars.  No  doubt,  by  this  time,  much  contraction  in 
the  scope  of  the  explosive  industry  has  taken  place, 
but  it  is  evident  that  there  should  be  no  difficulty  in 
supplying  Canadian  industries  with  explosives  in  ample 
(|uantity  in  ordinary  times. 

The  Bureau  of  Statistics  is  co-operating  with  the 
Explosives  Division  of  the  Mines  Branch  in  the  obtain- 
ing of  statistical  data,  and  a  joint  form  for  collection 
of  such  information  is  being  used.  Of  interest  to  the 
coal-mining  industry  in  Canada  is  the  use  of  over  five 
million  pounds  of  toluol  in  1918. 


WHAT  A  GREAT  IRON  AND  STEEL  INDUSTRY 
MEANS. 

Under  this  heading  the  South  African  Mining  and 
Engineering  Journal  reproduces  from  "Iron  and  Steel 
of  Canada"  a  comprehensive  photograph  of  the  Syd- 
ney Plant  of  tihe  Dominion  Iron  and  Steel  Company, 
commenting  thereon  that  '"Coke  ovens,  blast  furnaces; 
and,  in  the  distances,  shipping  piers,  testify  to  the 
gi-owth  of  a  great  industry  &nd  its  many  ramifica- 
tions. ' ' 


ST.  JOHN,  N.B.  BRASS  FOUNDRY  CLOSES. 

Thos.  McAvity  &  Sons  have  suspended  work  in  their 
brass  foundry,  stocks  of  brass  goods  on  hand  being  suf- 
ficient for  one  and  a  half  to  two  years  requirements. 
Kfductions  in  staff  have  been  made  in  recent  months, 
and  a  little  over  a  liundrpd  men  will  be  displaced  by  the 
suspension. 


FOR  SALE  Monarch  Simplex  Melting  Furnace  FOR 

Cop})er,  Brass,  Bronze,  Aluminum,  Ferro  Silicon, 
Ferro  Maganese,  Gold,  Silver,  etc.  Will  use  oil  or 
gas  fuel.  Practically  new.  For  particulars,  Apply. 
Burrow.s  Kefining  Co.  Ltd.,  629  Wellington  St., 
Ottawa,  Out. 


AMERICAN  REFRACTORIES  COMPANY 

Manufocturert  of 

High  Grade  Silica,  MagTiesia  and  Chrome 
Brick,  Dead  Burned  Magnesite 

General   Sale*   Office:   Union    Ai  cade   Building,  Pitlsburgh,  Pa. 
Weilern    Sales    Office:   208    So    La    Salle     St.,     Chicago,  Ml 
Eaatarn    Sale*    Office:    Equitable    Building,    New   Yor!:,   N.  Y. 


STEAM 
& 

POWER 
PUMPS. 

Careful 
Design. 

Rugged 
Construction 


The  Smart-Turner  Machine  Co.,  Limited 

Hamilton,  Canada. 
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EDITORIAL 


A  Retrospect 


Wl'l'll  lliis  issiif  a  cliiiiiyc  will  tak(!  place  in  tho 
editorial  ilirection  oi'  "Iron  &  Steel  of  Canada"', 
and  the  Editor  bespeaks  for  bis  successor  tbe  same 
kindly  consideration  and  belj)  fioni  tbe  leaders  of  tbe 
steel  and  iron  industries  in  Canada  as  lias  been  given 
to  binisfir. 

In  coni|)arison  witb  tbe  unparalleled  sister  industry 
in  tbe  United  States,  tbe  importance  of  our  own  in- 
dustry is  dwarfed,  if  considerations  of  tonnage  and 
market  aloiu-  are  taken  into  account.  By  tbemselves 
tbey  ;irc  a  little  too  oversbadownig  to  permit  entire 
ei|uaniiuity  on  tliis  side  of  tiie  line.  Tlic  clifiitcle  of  a 
Canadian  periodical  devoted  to  tbe  iron  and  steel 
trades  of  tbe  Dominion  is,  by  comparison  witb  tbe  bmg- 
establisiied  and  wealtby  trade  .journals  of  tbe  United 
States,  a  limited  one,  seeing  tbat  tbe  nuiximum  recorded 
annual  nulput  of  steel  in  Canada  is  a  little  sbort  of  l-^4 
iiidlinii  tuns,  wliei-eas  that  of  tbe  United  States  has 
reaclicil  4.")  inillion  tons.  Xevertbeless,  we  believe  tbat 
tbe  stafemenl  made  in  a  foreword  in  our  issue  of  flune 
lIMIt  is  nnl  less  t  I'ue  today,  namely,  lliat  "tli(!  extent  of 
tbe  steel  industry  in  any  country  is  a  i'aii-  index  to  that 
country's  piogress  in  tbe  arts",  and  tbat,  small  as 
Canada's  steel  production  may  be,  it  is,  relative  to  our 
l)o|)nlation.  a  most  important  and  very  necessary  ])art 
of  our  nati<inal  economy.  Similarly,  a  trade  journal 
devoted  to  presentation  of  the  Canadian  interest  and 
\ie\v|)oint  concerning  tbe  inm  and  steel  trades,  is  a 
necessary  enteri)rise,  and  "Iron  &  Steel  of  Canada" 
bas  striven  since  its  inception  to  "represent  Canada's 
I)remier  industry  from  a  national  standpoint." 

In  taking  a  general  survey  of  tbe  industry-  two  years 
{igo  we  ventured  tbe  opinion  tbat  "while  the  steel  in- 
"  dustry  in  Canada  is  to  outward  appearance  a  sturdj' 
"  growth,  its  futuie  cannot  but  cause  anxiety  amongst 
"  these  whose  liveliiiood  and  investments  are  de])endent 
"  upon  it,  so  long  as  practically  all  the  iron-ore  used  in 
"  Canadian  blast  furnaces,  a  large  part  of  tbe  fuel  used 
"  in  smelting  the  ores,  and  virtually  all  the  manu- 
"  factured  refractory  materials  used  for  linings  in 
"  furnace  processes  and  in  coke  ovens  are  importefl 
"  from  non-Canadian  sources." 

Close  obser\'ation  of  tbe  progress  of  the  domestic 
steel  industry  during  tbe  intervening  period  indicates 
a  kei-n  apjtreeiation  on  the  part  of  tiiose  who  direct  it 
of  the  need  for  greater  independence  of  outside  sources, 
Mucb  |)i-ogre.ss  has  been  made,  in  face  of  great  diffi- 
culties, bei-ause.  as  we  have  |)reviously  affirmei!,  the  na- 


tional needs  of  Canada  ai-e  all  too  often  opposed  to  our 
financial  advantage. 

Tbe  state  'of  trade  is  not  such  at  this  time  as  to  permit 
any  attempt  at  forecasting  what  tbe  future  require- 
ments of  Canada  in  steel  are  likely  to  be.  This  ques- 
tion is  one  that  is  puzzling  not  only  this  Dominion  but 
the  whole  world.  While  the  beautiful  concept  of  world 
peace  and  disarmament  is  far  from  being  realised,  it 
seems  not  unlikely  to  expect  that  tbe  next  few  decades 
will  see  a  smaller  consumption  of  metals  in  munitions 
manufacture  and  in  building  of  warships  and  cannon 
than  has  previously  been  the  case  in  this  generation.  In 
tbe  i)ast  two  years  the  salvage  of  metals  from  munitions 
and  tbe  disai'mament  of  tbe  central  powers  bas  greatly 
obscured  demand  in  the  metal  markets,  and,  while  it  is 
recognised  tbat  steel  production  in  the  past  year  bas 
descended  to  uni)rece(lentedly  low  levels,  and  wliile  it 
is  also  known  tbat  all  kinds  of  consti-uetion  woi'k  has 
been  deferi'ed  until  the  appai  ent  outlay  required  was 
smaller  (or  until  the  medium  of  exchange  bad  become 
sta))le),  yet  no  really  trustworthy  opinion  can  be  form- 
ed as  to  what  will  he  the  re(iuirements  of  tlu^  win-ld  in 
tli(!  way  of  iron  and  steel  in  tbe  years  innuediately 
ahead  of  us. 

Cmiada  Well  Provided  Willi  Hied  J'ldiils. 

Jri)(ilX(i,  however,  tVom  the  pi'e-war  figures,  and  the 
(loul)ling  of  steel  production  during  tbe  war  period,  it 
would  seem  as  if  tbe  capacity  of  tbe  existing  steel  plants 
in  Canada  were  sufficient  to  meet  tbe  country's  requi- 
rements for  some  years  to  come,  in  view  of  tbe  slow 
increase  in  tbe  growth  of  our  population  and  tbe  like- 
lihood of  money  stringency  during  the  long  period  of 
recupei-ation  from  \\ar  and  payment  of  Avar  debts  tbat 
lies  ahead. 

The  country  now  possesses  a  sufficient  number  of 
blast  furnaces,  although  it  is  to  be  doubted  whether  the 
steel  refiniilg  capacity  is  as  large  or  as  modern  in  its 
character  as  is  desirable.  In  regard  to  steel-rail  rolling 
capacity,  forging  plants,  structural  steel  and  small-sec- 
tion rolling  mills;  wire  and  rod  mills,  and  plate  and 
sheet  mills,  tbe  coinitry  is  fairly  well  supplied.  At 
least  two  of  the  large  steel  companies  are  now  in  a  po- 
sition to  make  firebrick  and  silica  brick  for  their  own 
use  in  connection  witb  (toke-oven  and  metallurgical  pro- 
ce.sses,  and  for  general  outside  sale.  The  by-product 
coking  i)lants  of  the  larger  steel  eom])anies  are  both  ade- 
ipiale  and  modern,  and  by-product  and  benzol-recoverv 
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jilants  are  installed.  The  manufacture  of  sla«  fer- 
tilizer, and  utilisation  of  tlie  slag  dumps  for  paving 
materials  is  now  usual  [)rH('tice.  Speaking  genf-rally  the 
l)lants  of  tlie  steel  companies  are  in  good  pliysicfi]  shape, 
and,  financially,  the  position  of  the  steel  companies  is 
nuich  better  tlian  market  quotations  on  their  stock 
issues  would  indicate. 

Summing  up  the  position  of  the  primary  producers 
it  woidd  appear  that  they  have  fair  financial  reserves, 
plants  in  good  order,  fitted  to  make  all  the  steel  and 
steel  products  the  country  is  likely  to  ask  for  in  the  im- 
mediate future,  and  iiot  requiring  heavy  capital  ex- 
|)en(litures  either  for  increase  of  plant  or  modernisation 
thereof,  so  fai'  as  the  steel  works  are  concerned.  Some 
)iiodificatinn  of  this  statement  is  necessary  in  regard 
to  those  <'ompanies  possessing  collieries  and  iron-ore 
mines. 

Iron  (he  Mining  Deferred. 

Si)  I'ar  as  iron-ore  mining  in  Canada  is  concerned,  it 
does  not  at  this  time  exist,  and  financial  ])ros- 
pects  are  such  as  to  indicate  that  for  some  years  the 
iron-ore  used  in  Canadian  blast  furnaces  will  continue 
to  be  imported.  The  revival  of  iron-ore  mining  in 
Canada,  and  its  future  great  importance  is  a  very  cer- 
lain  (lovoloi)mcnt  of  the  future,  but  the  time  is  iiol  yet. 

Th<  Seeondary  Jnduslries. 

TliK  secondary  industries  are  differently  situated. 
Theii-  gi-owth  has  been  at  a  much  greater  rate 
than  the  growth  of  the  blast-furnace  enteri)rises,  and 
bids  fair  to  proceed  at  a  small  greater  rate.  The  ag- 
gregate of  foinulries,  machine-shops,  automobile  plants, 
agricultuial  iini)lement  works,  railway  rolling-stock 
and  e(iuipment  iiumnfacturers,  machinery  manu|uct- 
uries,  elect I'icai  companies,  water-machinery  plants,  and 
the  thousand  and  one  branches  of  the  metal  trades  in- 
clude a  far  more  imposing  extent  of  investment  and 
employ  many  more  workmen  than  the  steel-plants 
in-oper.  There  seems  no  reason  to  anticipate  any  set- 
back to  the  steady  growth  of  these  industries,  and  it  is 
to  them  that  tlie  blast-furnace  and  open-hearth  plants 
of  Canada  must  chiefly  look  for  an  outlet  for  pig-iron, 
steel  ingots,  and  partly  finished  steel  products.  The 
growth  of  the  secondary  industries  lias  been  most  re- 
markable in  the  West,  a  feature  of  Canadian  develop- 
ment that  is  very  likely  to  continue  and  to  increase  in 
significance. 

Export  Biisiiiess. 

TUK  extent  to  which  Canada  can  become  an  expoiter 
of  ii  on  and  steel  goods  during  times  of  peace  is 
l)roblematical,  and  will  depend  chiefly  on  the  cost  of 
producing  coal  in  Europe  as  compared  with  Canadian 
costs.  If  the  cost  of  coal  can  be  sufficiently  lowered, 
the  Xova  Scotia  companies  ought  to  be  able  to  realise 
one  of  the  aims  of  the  original  promoters,  namely  the 
export  of  pig  iron  to  Europe.    The  ability  to  do  this. 
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however,  is  altogether  a  rpiestion  of  the  cost  of  foal 
production. 

Sleel  ManufdcJ lire  in  the  Wrsl. 

THE  possibility  of  an  iron  and  .steel  indu.strv  on  the 
Pacific  Coast,  while  it  is  much  talked  of,  is. 
undei-  prevailing  conditions  of  trade,  and  those  which 
ai)pear  to  be  in  prospect,  something  that  will  be  in- 
definitely deferred.  When,  and  if,  such  an  indu.str>- 
comes  about,  it  will  be  as  a  result  of  the  pressure  of 
western  coal  producers  for  a  market  for  coal,  and  of 
the  increased  requirements  of  the  western  population  foi- 
iron  ruid  .steel  goods  which  the  growth  of  coal-mininu' 
there  will  cause.  The  presence  of  coal  creates  markets 
and  draws  population,  and,  wherever  coal  exists,  if  it  is 
at  all  ])ossible  to  bring  iron-ore  to  the  coalfield,  there 
iron  and  steel  industries  will  develop.  The  West  will 
have  its  iron  and  steel  plants,  but  not  yet  awhile. 

Favourable  Location  of  Cevtrnl  Plant n. 

TWVj  steel  plants  of  the  central  provinces  of  Can- 
ada are  quite  frankly  an  extension  of  the  indus- 
trial   stimulus  of  the  great    central  coalfield    of  the 
United  States.    Their  existence  is  the  outcome  of  a 
desire  on  the  part  of  the  Canadian  people  to  benefit 
from  the  large  employment  and  monetary-  advantage, 
and   the  increa.sed  national  independence,  which  the 
laige  use  of  iron  and  steel  in  Canada  suggested  might 
be  obtained  by  the  erection  of  steel  plants  inside  our 
own  boundaries.    These  indu.stries  are  admittedly  pro- 
tected by  tariffs  atul  probably  could  not  exist  if  tariff 
protection     were  withdrawn.     Nevertheless,  on  the 
grounds  of  geographical  location,  nearness  to  fields  of 
coking  coni  and  large  deposits  of  kindly  iron-ores,  and 
access  to  great  waterways,  these  plants  have  many  ad- 
vantages, and  are  not  open  to  any  accusati(m  of  being 
tiie  creation   of  fiscal  artificalities.     AVere  tiiere  no 
international  boundary,  and  no  desire  on  the  part  of 
the  Canadian  people  to  own  a  distinctively  Canadian 
industry,  there  would  be  jilants  at  or  near  the  loca- 
tions indicated.   It  is  because  of  this  tliat  the  tariff  pro- 
tection of  Canadian  steel  manufactuie  lias  never  been 
heavy,  or  of  such  extent  as  to  react  onerously  against 
users  of  iron  and  steel  in  the  Dominion.    In  fact,  the 
tariff  protection  has  been  so  nicely  balanced  that  it  has 
put  the  Canadian  steel  companies  on  an  everlasting  de- 
fensive, and  has  not  permitted  them  to  indulge  in  any 
financial  easiness  or  reckless  expenditure. 

Generall.v  speaking,  the  iron  and  steel  industry  in 
Canada  is  the  oiitcome.  first,  of  a  real  demand  for  steel 
materials  second,  the  possession  of  suitable  sites  for 
steel  manufacture:  third,  the  partial  posses.sion  of  the 
raw  materials  required,  or  close  proximity  to  their  oc- 
currence in  the  Ignited  States  and  Xewfoundland ;  and 
lastly  a  statesmanlike  policy  on  the  part  of  successive 
Canadian  administrations  to  bring  about,  by  bonuses, 
tariffs  and  home  consumption,  realisation  of  tlie  wide- 
spread desire  of  the  Canadian  people  to  possess  a  dom- 
estic ffteel  industry.  • 
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Steel  hidustry   Will  Grow  with  Canada. 

AS  oiu-  uatioual  consciousness  increases  wiUi  I  lie  in- 
I'vilable  growth  of  our  population  and  national 
iiui)ortance,  it  is  not  to  be  expected  tiiat  the  country 
will  desire  to  see  the  steel  industry  become  relatively 
less  important,  or  will  permit  it  to  become  so.  There 
are  a  good  many  brandies  of  iron  anil  steel  metallurgy 
and  metal-working  tliat  have  iiol  yet  l)cen  coiiuucnccd 
in  Canada,  and  we  may  cxpt-ct  these  to  Ix'  added  as  the 
years  go  by.  The  present  eclipse  of  shii)l)uil(ling  is  the 
result  of  a  somewhat  premature  commencement,  under 
stress  of  war  necessity,  but  the  day  is  coming  when  the 
shipbuilding  industry  in  this  country  will  become  as 
much  a  staple  industry  as  it  is  in  Britain.  Why  should 
it  not?  We  have  all  the  advantages  tliat  Britain  has, 
aiul  many  more  added  thereto. 

While  thei-efore  not  seeking  to  disguise  the  fact  that 
there  are  a  luiiiiber  of  (•(inditimis  attaching  to  the  iron 
and  steel  industries  that  cause  uneasiness,  and  prevent  a 
dangerous  comi)lacency,  the  outlook  on  the  whole  is  a 
cheei-ful  one.  The  industry  exists  because  it  fills  a  na- 
tional demand,  and  as  the  nation  grows  tiiat  demand 
will  beconu'  more  insistent.  Iron  and  steel  production 
in  Caiuida  is  oidy  a  new  thing,  barely  twenty  years  of 
age,  and  on  the  i)i-esent  scale  it  is  less  than  ten  years 
old.  It  has  lived  through  some  youthful  indiscretions, 
and.  after  i-endeiing  a  r(!ally  iiuirvelloiis  assistance  in 
the  output  of  munitions  during  the  war  period,  it  is 
today  a  tested  part  of  c)ui-  natioiud  ecimomy,  a  note- 
worthy [)i-ovi(ler  of  employnient  and  one  of  the  sub- 
stantial Inittresses  of  Canadian  ti'ade  and  coiiuueree. 

The  fundamentals  of  the  iron  and  steel  industry  in 
Canada,  while  they  do  not  justifj'  the  boundless  enthu- 
siasm that  has  been  at  times  expended  \\]wn  them,  are 
fully  as  sound  as  those  of  any  other  industry  in  Can- 
ada, and  they  i)eniiil  nf  murli  sane  oi)timisin. 


THB  COST  OF  LIVING. 

The  tabulation  wliieh  ai)peai-s  each  month  in  the 
"Labour  Gazette"  on  the  cost  of  foodstuffs  averaged 
over  sixty  cities  and  towns  in  ('anada  conmienced  pub- 
lication in  191;").  The  tal)ulatioii  was  tlie  result  of  the 
recommendation  of  ;i  pjirliainciitaiy  rominiltee  (>ai'ly  in 
1914,  and  it  is  fortunate  that  the  work  of  i-eeording  and 
tabulation  was  undertaken  before  the  Wai'.  Tlie  tal)ula- 
tion  covers  the  cost  of  specified  items  of  necessaiy  living 
expenditures  calculated  for  a  family  of  five  with  an 
income  (before  the  War)  of  eight  hundred  dollars  i)er 
annum.  From  time  to  time  criticisms  of  this  tabida- 
tion  have  been  heard.  The  seleetinn  of  ilie  items  it  co- 
vei-s,  and  the  accuracy  of  the  prices  upuii  which  the 
averages  are  reckoned,  has  been  questi<inci I.  Iml  careful 
cheeking  of  the  figures  and  averages  will  convince  any 
impartial  ob.server  that  the  work  has  been  well  and  cor- 
rectly carried  out.  Il  must  also  be  allowed  that  the  same 
selection  of  items,  tabulated  over  a  long  period  of  years, 
will  give  a  correct  account  of  the  rise  and  fall  of  living 
costs,  despite  any  difference  of  opinion  w  hich  may  arise 
as  to  the  fitness  of  the  items  selected. 


The  work  of  the  Department  of  Ijabour  has  now  con- 
tinued long  enough  to  make  it  possible  to  review  the 
monthly  variation  in  the  cost  of  foodstuffs,  fuel  and 
light  and  rent  over  a  period  covering  almost  eight  ysars, 
and  the  information  available  is  most  ample  in  regai-d  to 
foodstuffs.  The  cost  of  the  weekly  budget  of  food- 
stuffs in  1914  varied  between  $7.50  and  $8.00,  and  there 
was  no  notable  increase  in  prices  until  the  last  quarter 
of  191(),  when  the  curve  ))egan  to  mount  rapidly.  At 
the  time  of  the  Armistice  the  weekly  budget  had  )-isen 
to  $13.50,  and  the  curve  showed  a  tendency  to  steady, 
and  even  to  reverse  itself  during  the  .six  following 
months.  In  the  last  half  of  1919  the  upward  coni-se  of 
prices  was  accelerated  and  the  curve  became  very  stee]), 
reacliing  a  peak  at  $17.00  in  June  1920.  Since  July 
1920  prices  have  declined  with  greater  rapidity  than 
they  rose,  and  the  latest  report  for  July  1921  gives  the 
necessary  expenditure  on  foodstuffs  as  $11.00  per  week, 
bi'inging  prices  back  to  approximately  where  thej'^  were 
in  the  Spring  of  1917.  The  cost  of  foodstuffs  has 
therefore  dropped  in  twelve  months  by  a  figure  that  is 
equal  to  the  rise  of  the  thirty-eight  months  previous  to 
June  1921. 

A  continuation  of  the  rate  of  decline  in  the  cost  of 
foodstuffs  manifested  since  June  1920  would  result 
in  the  weekly  expenditure  falling  to  1914  figures  by  the 
end  of  the  current  year.  The  decline  has  been  so  mark- 
ed and  so  precipitate  that  some  flattening  of  the  des- 
cending curve  is  not  improbable,  but  there  is  every 
i-eason  to  l)elieve  that  the  tendency  will  be  downwards 
for  months  to  come,  except  as  it  may  be  localh'  in-- 
fluenced  by  actual  failure  of  crops  and  transportation  ■ 
difficulties. 

The  more  important  wage  advances  given  in  the 
T'nited  States  dated  after  the  Spring  of  1917  and  the 
most  far-reaching  of  the  wage  advances,  that  given  to 
the  railwaymen  under  stress  of  war  conditions  in  the 
Ignited  States,  was,  somewhat  incongruouslj',  extended 
automatically  to  Canada ;  and,  combined  with  the  in- 
creases given  to  coal -miners,  brought  about  the  most 
considerable  portion  of  the  increased  cost  of  living.  It  ' 
should  not  therefore  pass  unnoticed  at  this  time  that 
foodstuffs,  i-epresenting  approximately  sixty  percent  of 
living  costs,  have  returned  to  where  they  were  before  the 
Ijiited  States  went  to  war,  aiul  before  wage  increa.ses 
had  becoiiu^  general. 


EN  PASSANT. 

IN  a  thoughtful  address  delivered  by  Mr.  Edgar  Cram- 
moiul  to  the  Institute  of  Bankers  in  London  on  June 
28th  last  the  speaker  defined  Capital  as  meaning  "in 
its  ultimate  analysis  i)rincipally  organisation."  In  such 
matters  of  negotiation  l)etween  Capital  and  Labour  as 
wages  and  hour.s — matters  in  which  differences  of  op- 
inion can  hardly  be  avoided  —  Mr.  Crammond  suggests 
that  it  would  be  a  piece  of  incomprehensible  folly  on 
the  part  of  Ijabour,  at  a  period  when  the  world  is  enter- 
ing upon  an  era  of  intensive  comi)etition.  to  weaken  the 
position  of  the  organisers  in  the  great  foini)etitive  ihar- 
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kets  of  the  world.  In  regard  to  Capital,  Mr.  ( ^rariiiriorid 
suggests  that  it  is  of  no  avail  to  point  out  to  workers 
that  the  war  caused  tremendoiis  losses  whieh  will  involve 
a  lower  standard  of  living,  but  that  a  constructive  policy 
must  actuate  any  proposals  put  before  workmen. 

It  will  be  generally  recognised  by  those  who  have  had 
to  do  with  employment  during  the  last  few  years  that 
the  questions  of  rate  of  remuneration  and  length  of 
working  day  are  secondary  in  their  damaging  effects 
on  business  to  the  general  destruction  of  organization  in 
industrial  enterprises.  Labour  leaders,  who  need  \otes 
to  keep  in  power  like  democratic  politicians,  have 
pandered  to  the  mediocre  and  least  efficient  in  union 
ranks,  and  they  have  brought  about  thereby  a  condi- 
tion that  prohibits  the  efficient  man  from  demonstrating 
his  real  capacity,  and  strangles  productivity  to  prevent 
exposure  of  the  inefficient.  Even  if  one  admits  the  full 
implications  of  the  slogan  of  the  international  trade- 
unionist,  namely,  "All  wealth  belongs  to  the  producer," 
it  shoidd  be  fairly  evident  that  there  can  be  no  greater 
amount  of  wealth  for  distribution  than  is  produced  by 
labour.  If  production  is  hindered,  the  creation  of 
wealth  is  correspondingly  hindered.  Negotiations  be- 
tween employers  and  workers  in  recent  years  have  been 
marked  by  a  consistent  demand  on  the  part  of  the  work- 
ers for  less  work  and  work  of  an  easier  kind.  The  de- 
mand for  higher  wages,  and  the  granting  of  this  de- 
mand, has  been  more  a  reflex  of  inflated  paper  curren- 
cies than  anything  else,  and  when  remuneration  for 
labour  is  received  in  tokens  that  change  in  purchasing 
value,  it  is  really  very  difficult  to  gauge  the  effect  of 
wages  upon  production.  The  definition  of  a  "fair  day's 
pay"  is  difficult,  but,  in  some  quarters,  the  definition 
of  a  "fair  day's  work"  is  clearly  declared  to  be  as  little 
work  as  possible.  This  is  the  view  of  those  who  regard 
the  capitalist  as  the  chiefest  manifestation  of  original 
sin,  but  there  is  a  large  and  influential  bodj'  of  workers 
who  cannot  see  where  employment  is  to  come  from  if 
the  employing  agency  is  destroyed.  It  might  be  well 
borne  in  mind  by  both  sides  to  this  eternal  controversy, 
in  the  days  immediately  ahead  of  us,  that  a  fair  day's 
Avork  is  the  only  condition  which  will  enable  the  em- 
ployer to  give  a  fair  day 's  pay.  The  pay  admittedly  is 
created  by  the  Avork,  and  if  the  work  is  not  done,  then 
the  pay  will  not  be  forthcoming. 


MR.  (^RAMMONI)  further  comments  on  the  fact 
that  in  1921  the  percentage  of  national  income  in 
British  which  is  expended  on  national  services  is  2;^  per 
cent,  comparing  with  SVo  percent  in  1914.  and  that  tlie 
amount  of  money  left  for  replacing  depreciation  of 
works  and  the  maintenance  of  capital  investment,  for 
new  investments  at  home  and  abroad,  has  dropped  from 
23.7  percent  in  1914  to  a. 4  percent  in  1921.  The  mere 
cost  of  government  and  national  defence  in  Britain  is 
now  estimated  to  take  32  percent  of  the  national  income. 
Similar  conditions  face  Canada,  the  United  States, 
France,  Italy,  Spain  and  Japan.  A  more  convincing 
argument  for  general  world  disarmament  could  scarcely 


be  adduced.  Under  such  conditions  it  is  a  di.sturbing 
thing  to  observe  that  the  nations  of  the  world  are  now 
feverishly  building  the  biggest  warships,  the  biggest 
guns,  the  largest  radio-stations;  are  perfecting  the  dead- 
liest toxic  ga.ses,  designing  new  weapons  of  precision  for 
bombing  from  airplanes,  developing  fa.st  and  mobile 
"tanks",  and  doing  many  other  things  the  worUl  is  not 
told  about,  all  in  preparation  for  future  wars.  The 
l>right  spot  on  the  horizon  is  President  Harding's  in- 
vitation to  a  disarmament  conference.  If  the  Kaiser 
has  a  sense  of  humour  —  which  is  improbable  —  he 
inight  sweeten  his  remorse  by  indulgence  in  sardonic 
mirth  at  mankind's  curiously  persistent  desire  to  reduce 
tlie  population  of  the  world. 


ELECTRIC-FURNACE  HTEEL-C ASTlh'GH.  IS 
CANADA. 

"Iron  Age"  comments  as  follows  in  the  is.sue  of  Aug. 
25th  on  electric-fumaee  steel  production  in  Canada : 

"One  of  the  surprises  of  the  abnormal  course  of 
steel  production  the  world  over  this  year  is  the 
performance  of  the  electric  furnace  in  Canada. 
Out  of  a  total  output  of  steel  ca.stings  of  12,639 
gross  tons  for  the  first  half,  75.8  per  cent  or  9,585 
tons  was  made  in  electric  furnaces.    On  January 
1  Canada  had  only  43  electric  steel  furnaces  as 
compared  with  356  in  the  United  States.    The  best 
record  ever  made  by  American  electric  furnaces 
producing  steel  castings  was  in  1920  when  almost 
12.5  per  cent  of  the  total  was  electric.    The  best 
previous  Canadian  record  was  in  1919,  when  about 
18  i^er  cent  of  the  total  steel  casting  output  was 
from  electric  furnaces.    Of  interest  also  is  the  fact 
that  in  June  the  Canadian  electric  steel  ingot  pro- 
duction of  1,353  tons  was  over  twice  that  of  the 
United  States  in  July — 575  tons.    Even  the  Am- 
erican output  for  June,  1,476  tons,  was  but  slightly 
in  excess  of  the  same  month's  output    in  Canada. 
Seeing  that  Canada  has  only  about  one-eighth  as 
many  electric  furnaces  as  the  United  States,  this 
performance  is  noteworthy.'' 
There  can  be  no  doubt,  as  this  periodical  has  on 
several  occasions  stated,  that  Canada  will  develop  in 
the  future  a  specialised  role  in  the  adaptation  of  elec- 
tric power  to  iron  and  steel  metallurgy,  and  more  part- 
icularly to  the  production  of  alloy  steels  in  the  electric 
furnace. 

Excepting  only  Xova  Scotia,  and  possibly  British  Co- 
lumbia, the  combination  of  large  iron-ore,  limestone  aiul 
coal  deposits  in  proximity  does  not  occur  in  Canada, 
and  there  does  not  appear  to  be  much  to  be  gained  in 
Canada  by  attempting  to  emulate  the  United  States  in 
its  unexcelled  production  of  pig-iron  and  steel  by  means 
of  the  orthodox  blast-furnace  and  open-hearth  combina- 
tion, so  far  as  extremely  large  tonnages  are  concerned. 

The  United  States,  because  of  its  unique  possession 
of  coal  and  iron  resoui-ces.  present  in  that  country  in 
(lUiintity  and  quality    not  approached  by  any  other 
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country,  r;\\\  always  surpass  tin;  rcsl  oL'  the  world  iu 
t()iinag:e  pnnlucl  iuu  nl'  iron  aiul  steel,  ii'  it  so  desires. 

('anada's  ])la(('  in  llie  steel  industry  of  North  Am- 
eiica  would  appear  to  l)e  indicated  first  by  its  posses- 
sion id'  much  electric  current,  developed  or  developable 
from  its  \vater-|)o\vers,  and  the  occurrence  of  a  lunnber 
of  minerals  suitable  for  making  ferro-alloys. 

The  production  of  Irigh-grade  specialised  steels,  in 
moderate  toniuifres,  would  seem  to  be  a  souiul  ambition 
for  Canadian  metallurgists. 

Such  centres  in  Canada  as  Quebec,  Montreal,  Tor- 
onto, Ilanulton  aiul  Wimupeg,  consume,  for  railway, 
i)uilding  and  nuiciiinery  construction  and  otiier  ])ur- 
poscs,  a  large  amount  of  steel  castings.  By  melting  pig- 
iron  and  scrap  in  electrical  fui'iiaces  a  convenient  me- 
thod of  making  steel  castings  is  suggested  by  the 
moderate  ccst  of  electricity  available  in  very  large 
(juantity.  There  is  also  a  not  remote  possibility  of 
utilising  the  off-peak  power  for  metallurgical  purposes, 
which  would  be  available  at  cheap  rates  should  night- 
work  at  electric  furnace  installations  become  customary. 
The  use  of  the  electric  furnace  for  such  purposes  all 
over  Canada  in  a  thousand  and  one  local  steel-easting 
industries  is  a  fair  possibility,  and  it  is  one  that  applies 
of  course  not  only  to  ferrous  metallurg}-  but  to  the  non- 
ferrous  foundries  and  the  electro-chemical  industjy 
generally. 

The  same  issue  of  "Ti-on  Age"  contains  also  an  ai't- 
icle  by  Joseph  F.  Shadgcu,  setting  fortli  the  secure 
place  of  tiu»  iron  l)last-furiiace  and  the  basic  coi'rect- 
ness  of  its  wide  application  to  the  reduction  of  iron  ores 
to  pig  iron,  witli  which  tiiere  will  be  very  general  agree- 
ment, always  provided  that  tlie  fuel  and  the  ore  avail- 
able are  of  the  kiiul  appi'oved  l)y  use  and  custom  for 
blast-furiuice  i-eduction.  But  iu  Canada,  as  in  other 
countiies  tliat  do  not  possess  such  ores  and  are  barren  of 
coal  fuel  in  large  areas,  the  lio|)e  that  electrical  ])0wer 
may  eventually  t)e  adapted  to  direct  reduction  of  ores  to 
iron  and  eventually  to  refined  steel,  arises  from  ne- 
cessity to  find  a  substitute  for  tlic  iion  l)last-furnace. 

In  this  connect  iiDi.  tliere  are  the  best  reasons  to  be- 
lieve that  Canadian  nu'tailurgists  will  fijid  a  variant 
of  orthodo.x  blast-furnace  pi-actice  which  will  enable 
them  to  make  fuel  use  of  (jur  ai)un(laiit  i-esources  of 
hydro-electric  power,  and  our  dejiosiis  of  titaniferous 
or  lean  iron-ores. 

In  other  words,  in  a  country  where  coal  and  kindly 
iron-ores  are  iilentifuily  distributed,  the  direct  process 
of  iron-ore  reduction  by  utilisation  of  inferior  fuels  and 
electric  energy  has  only  a  mild  and  academic  interest, 
l)ut  ij)  countries  where  the  ores  are  refractory  or  of  low 
i'onimercial  grade  and  wlu're  coal  is  absent,  the  very  re- 
verse is  the  case.  The  probal)ility  is  that  electricity  w  ill 
be  a|)plied  to  iron  and  steel  [iroduction  in  Canada  iu  the 
Future  on  a  very  large  scale,  and  the  necessities  of  our 
raw  material  siruation  will  bring  about  the  inxcutinu  o| 
processes  that  will  give  Canada  a  very  distincti\c  phn-e 
in  ferrous  metallurgy. 


MR.  GRAY  AVCEPTH  IMPORTANT  POSITION. 

Rarelj'  does  a  i)ublislier  enjoy  the  services  of  a  man 
of  such  excellent  qualifications,  both  from  training  and 
experience,  as  are  combined  in  Mi'.  F.  \V.  Gray  who 
lias  just  resigned  his  position  as  editor  of  the  Canadian 
Mining  Joui-nal  and  of  Iron  and  Steel  of  Canada. 

The  fields  of  these  two  journals,  while  in  a  sense  dis- 
tinct, are  yet  so  closely  related  that  it  is  a  distinct  ad- 
vantage to  have  the  editorial  work  in  the  hands  of  a  man 
wlio  so  tlioroughly  appreciates  the  various  situations  in 
both  industries  and  can  immediately  make  the  most  use 
of  changes  in  conditions  which  he,  as  a  leader  and 
moulder  of  opinion,  must  be  able  to  do  if  the  journal  is 
to  function  at  its  maximum  efficiency.  The  Industrial 
and  Educational  Publishing  Company  takes  this  op- 
portunity to  express  its  very  deep  and  hearty  apprecia- 
tion not  only  of  Mr.  Gray's  exceptional  ability  but  also 
his  untiring,  conscientious  efforts  to  serve  in  everj'  pos- 
sible w^ay,  the  best  interests  of  Canada's  mining  and 
metallurgical  industries. 

Mr.  Gray  was  born  in  England  and  came  to  Canada 
in  1904  when  he  entered  the  services  of  the  Dominion 
Coal  Company  and  remained  with  them  for  14  years, 
holding  the  position  of  confidential  assistant  to  various 
general  managers.  He  received  his  early  practical  ^ex- 
perience in  the  South  Yorkshire  coal  mines  under 'the 
late  G.  Blake  Walker  who  was  also  recently  President  of 
the  Institute  of  Mining  Engineers.  In  1918  Mr.  Gray 
went  with  the  Nova  Scotia  Steel  and  Coal  Company 
where  he  remained  until  he  became  editor  of  the  Can- 
adian Mining  Journal  and  Iron  and  Steel  of  Canada 
in  1919.  Mr.  Gray's  work  has  brought  him  in  constant 
contact  with  the  steel  industry  and  this  with  his  studious 
disposition,  has  made  him  a  master  of  manj'  phases  of 
that  great  industry.  He  is  a  thorough  optimist  with  re- 
gard to  the  future  of  Canada's  mining  and  metallurgical 
industries.  He  has  made  careful  studies  of  Canada's 
fuel  supply  from  every  phase  of  that  subject  and  has 
contributed  many  valuable  papers  to  the  scientific  or- 
ganizations to  which  he  belongs,  principal  among  which 
may  be  mentioned  the  Institute  of  Mining  Engineers, 
Canadian  Mining  Institute,  and  the  Engineering  In- 
stitute of  Canada,  of  which  society  he  has  been  a  council 
member. 

Mr.  Gray's  outstanding  ability  has  naturally  lirought 
him  many  oppoi'tunities  for  industrial  positions  and  it 
was  his  good  fortune  to  be  offered  the  position  of  As- 
sistant to  Mi-.  D.  H.  McDougall,  Vice-President  of  the 
P>ritish  I'^mpire  and  Steel  Corporation. 

The  publishers  of  Mr.  Gray's  magazines  because  they 
ha\f  indeed  actpiired  a  character  due  to  his  inspiration 
and  contact,  wish  him  exci'v  success  in  his  new  work, 
f'l irt  uiial cl\  for  ilmsc  w  ith  w  hom  he  now  severs  his 
liu.siness  connection,  Mr.  Cray  will  continue  to  reside  in 
our  communitv. 
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The  John  Inglis  Company,  Ltd 

A    Long  Established    Company    With    a  Reputation 
Second  to  None  for  the  Efficiency  of  its  Plant 
and  Machinery  and  the  High  Quality 
of  its  Products. 

Bv  A.  R.  K.  .JONES. 


There  Jiie  t'cAV  better-known  m;iiiufncturin^  firms 
in  ('anji(l;i  than  flie  John  Inglis  Company,  Ltd.,  of 
Toronto.  For  its  reputation  For  the  sound  quality  of 
its  produets — a  reputation  gained  many  years  ago  and 
.steadily,  and  steadfastly  maintained  to  the  present  day 
— i.s  deservedly  high  and  is  Dominion-wide.  Tt  was 
over  sixty  years  ago — in  the  year  1860,  to  be  precise — 
that  the  foundations  of  the  business  were  established 
at  (iuelph.  Out.,  where  the  maiiufactiii-e  of  stationary 
engines  and  l)oilers  was  ('ommenced  by  Mr.  John  Inglis, 
the  father  of  the  present  president  of  the  Company. 
About  a  (|uarter  of  a  eentui-y  ago,  the  business,  by  that 
time  carried  on  undei-  the  style  of  John  Inglis  and 
Sons,  was  moved  to  Toronto.  In  1903,  the  concern  was 
incorporated  as  tiie  John  Inglis  Company,  Ltd.,  its 
in-esent  firm  name. 

The  Company  manufaclui-es  boilers,  tanks,  water 
towers,  and  all  classes  of  steel  plate  work,  marine, 
{'orliss  and  pumping  engines,  centrifugal  pumps  and 
all  descriptions  of  special  machinery.  Its  general  offi- 
ces and  works  are  situated  on  Straehan  Avenue,  Toron- 
to. Ml-.  William  Inglis  is  president  and  general  man- 
ager, and  Ml-.  Campbell  Reaves,  vice-president  and 
secretary-ti-easur(M-,  of  the  Company. 

Unexcelled  Plant  and  Machinery. 

When  the  business  was  i-emoved  fi-oin  Guelpli  to 
Toi-onio,  it  took  up  its  quartoi-s  at  its  present  location 
on  Straciian  Avenue.  None  of  the  original  plant,  bow- 
ever,  remains  doing  duty  lo-day.  The  ])resent  i^lant 
is  absohitcly  Mio(l(M-n  and  iip-t n-flate  in  every  respect — 
in  fact,  a  model  of  wh;it  a  i)iaiit  of  this  character 
should  l)e.  it  is  of  hrick  and  steel  construction  through- 
out, Avith  a  good  deal  of  gbiss.  It  covers  an  area  of 
about  eight  acres,  and  c(im|)i-ises  two  boiler  shops — 
one  of  the  these  being,  in  size,  70  ft.  by  400  ft.  and  the 
other  120  ft.  by  400  ft.;  a  machine  shop,  100  ft.  by 
400  ft.  in  size ;  a  moulding  shop ;  and  a  smith  shop. 
As  regards  the  facilities  it  provides —  which  include 
large  additions  i-ecently  made  to  take  care  of  the 
growth  of  the  business  in  boilers — and  also  as  regards 
the  well-))lanned  and  well-organized  arrangement  of 
its  various  manufactui-ing  units,  the  plant  is  second- 
to-none. 

In  the  various  shops  are  gathered  the  latest  and  most 
efficient  tools  and  machinery  that  it  is  possible  to 
obtain,  and  these  are  operated  by  hydraulic,  steam, 
pneumatic  or  electrical  power,  as  the  ease  may  be. 
Continuous  ojjeration  for  many  years  has  culminated 
in  a  .sy.stem  which  for  thoroughness,  both  of  produc- 
tion and  of  inspection,  is  of  the  most  admirable  des- 
cription. The  staff — many  of  whom  have  been  with 
the  Company  for  a  long  period  of  years — consists  of 
workers  of  the  highest  skill  and  efficiency  procurable. 
It  is  such  a  staff  and  such  an  equipment,  combined 
with  a  tested  organization,  both  in  the  executive  de- 
partments and  in  the  works,  that  have  conferred  on 
the  Inglis  jiroducts  the  very  enviable  naine  that  tliey 
enjoy. 

Employees  when  Working  at  Full. 

The  nunilici-  of  cinplnyccs.  w  lien  the  jjlant  is  working 
at  its  utmost— that  is  to  say,  hoth  day  and  night — has 


been  as  high  as  1,200  including  those  working  as  eon- 
stiuction  gangs.  Of  course,  the  business  of  manufac- 
turing boilers  cannot  be  said  to  have  been  at  normal, 
oi-  anything  approaching  normal,  for  the  last  seven 
years.  During  the  war,  industries,  unless  for  some  of 
tlie  special  purposes  of  war-time,  were  not  permitted 
to  i)Ut  in  boilers.  Immediately  after  the  war  an  aval- 
anche of  en(iuiries  descended.  But  prices  were  higher 
then  than  the  prices  in  war-time,  and  consequeiitly 
|)ui-chases  were  postponed,  in  the  expectation  of  prices 
coming  down,  though,  as  was  evidenced  by  the  large 
number  of  enquiries  just  mentioned,  a  big  demand  for 
boilers  existed.  That  demand  has  not  yet  been  sup- 
I)licd.  Today  prices  are  lower,  and  it  is  obvious  that 
certain  industrial  conceins  cann<»t  much  longer  post- 
])one  replenishing  their  e(|uipment. 

Repairs  are  all  A'ery  well  and  very  necessary,  so  far 
as  they  go.  Quite  a  number  of  boilers  throughout  the 
country  must  be  reaching  a  stage  when  abdication  in 
favor  of  a  successor  can  no  longer  be  postponed.  It 
is  not  necessary,  in  this  connection,  to  predict  that 
good  times  are  coming  and  tiiat  business  will  hum — - 
though  all  of  us  hope,  that  they  are  and  that  it  will. 
But  what  seems  fairly  plain  is  that  many  industries, 
albeit  more  lethargic  that  it  is  well  for  them  to  be. 
will  have  to  get  new  equii)n)ent.  The  buying  demand 
has,  beyond  question,  reached  an  acute  stage.  Before 
long — i)rol)ably  before  wintei-  is  on— it  will  be  making 
itself  ajiparent  in  action. 

The  Essentials  Of  All  Boilers. 

.\s  has  been  indicated,  the  |)lant  of  the  John  Inglis 
('oMi|)any  is  conceined  mainly  with  the  production  of 
boilers.  There  are  certain  essentials  that  must  be 
found  in  comltination  in  any  type  of  boiler  of  reliai)le 
quality.  These  essentials — or  three  of  them — are  safetv 
durability  and  economy,  and  the  entire  output  of  the 
l)ig  i)lant  on  Straehan  Avenue  is  always  designed  and 
worked  out  Avith  the  principle  in  mind  that  all  boilers, 
to  be  successful,  must  combine  these  essentials. 

The  first  essential  is  safety.  This  the  Company  set-u- 
res  by  the  design  of  the  boiler,  and  by  such  selection, 
and  distribution  of  materials  as  will  resist  all  strains 
to  Avhich  it  is  liable.  In  this  the  Company  is  distinctly 
mindfid  of  the  higher  pressures  called  for  by  the 
exigencies  of  modern  engineering. 

Next,  durability  is  a  prime  requisite  in  a  boiler  of 
any  type.  Indeed,  durability  in  a  boiler  is,  very  large- 
ly, synonymous  AA'ith  safety.  For  unless  a  boiler  is 
so  designed  and  constructed  as  to  stand  reasonable 
and  even  extreme  usage  for  a  long  period  Avithout  de- 
triment or  deterioration,  it  contains  Avithin  itself  the 
seeds  (so  to  speak)  of  failure.  A  boiler  that  is  not 
durable  is  uuAvorthy  of  being  called  a  safe  boiler.  The 
Company  is  entitled  to  pride  it.self  on  the  fact  that, 
in  this  important  matter  of  durability,  the  standard 
of  the  boilers  that  it  turns  out  is,  by  common  consent, 
unquestioned.  Nor  is  the  reason  for  their  unques- 
tioned durability  any  secret.  To  start  with,  they  are 
properly  designed.  It  is  the  A-ery  correctness  of  the 
design  that  eliminates  the  active  cause  that  lead  boilers 
to  fail,  to  give  out  and  to  be  condemned.    Then  thev 
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iirt'  pi-opcrly  (•oust riicU'il.  'J'lic  lUdst  rigid  aiid  I'i-^oious 
care  is  exercised  in  order  to  ensure  that  no  defective 
ny  faulty  material  and  no  iiniiori'cction  of  workinanslii]) 
iMilcr  iiitd  tiicir  cimsl  rurl  idu.  In  addiliini  to  I  lie  cor- 
rectness (A'  dosiy:ii  and  the  tried  and  testctl  ((uality  of 
the  materials  used  in  the  consti-uct  ion  of  the  Com- 
pany's outpid  of  lioilers  tliere  are  the  special  facilities 
it  possesses  Tor  turning  out  work  of  unexcelled  quality 
whicli  !ia\e  already  beeii  noted.  _ 

Fiiudl.v.  Ilie  boilers  .tui'ued  out  by  the  Company  are 
economie.d  in  operation.  This  is  a  pnini  which,  in 
these  days  of  high  fuel  costs,  no  manufacturer  or 
executive  of  an  industrial  plant  of  any  kind  can  afford 
to  disregard.  For  it  is  just  here,  that  correctness  of 
design  and  perfection  of  const  I'uction  I'eap  their  own 
rew'ard, — it  is  just  hei-e  thai  they  yield  dividends  to 
the  user.  The  proper  i)ro|)ortion  of  grates  to  heating 
surface,  of  glue  and  chimney  ai-eas  to  eacii  other,  com- 
bine to  secure  the  r(>ipiired  power  fi'om  the  least  amount 
of  coal. 

A  Word  About  the  Material. 

Mention  has  i)een  made  <d'  the  care  exercised  to  en- 
sure that  no  defective  material  eiders  into  the  construc- 
tion of  tlie  Tnglis  boilers.  At  this  i)oint  a  more  specific 
word  or  two  on  this  (piestion  of  material  nia.v  appro- 
priatel.v  be  said.  The  i)roportions  of  plates,  rivets  and 
tubes  used  are  such  as  are  expressl.v  designed  to  fit 
the  boilers  for  use  at  high  pressures.  In  this  connec- 
tion it  should  especially  be  noted  that  cast  iron,  malle- 
able iron  or  castings  of  steel  form  no  part  of  the  boiler 
exposed  to  steam  oi-  water  pressure  are  of  wrought 
sleel  or  wrought  ii-on.  The  material  of  which  the 
boilers  are  built  is  absolutely  the  most  suitable  for  its 
purpose  that  it  is  possible  to  obtain.  The  plates  are 
fi'om  the  best  known  makers  and  are  of  open  hearth 
iiomogeneous  steel,  with  a  tensile  strength  per  square 
inch  of  section  that  afford,  a  large  margin  on  the  side 
of  safety.  All  ])arts  of  the  boiler  resisting  the  pressure 
of  steam  or  Avater,  except  the  tubes,  are  made  of  these 
I)lates.  The  rivets  and  tnl>es  are  from  standard  makers. 

There  are  three  (dasses  of  boiler  made  by  the  John 
Inglis  Company,  Limited.  First,  there  is  the  return 
tubular  boiler.  These  tubular  boilers  are  both  ordinary 
ami  firebox.  All  these  boilers  are  biiilt  of  steel  and 
tested  to  75  lbs.  pressure,  but  the  safety  valves  ai'c 
set  at  L")  lbs.  pressure. 

Then  marine  boilei's  of  all  kinds  ai'e  constructed  by 
I  lie  Company.  Among  them  may  be  mentioned  the 
large  Scotch  marine  boiler  and  the  small  Scotch  boiler 
for  tug  boats.  These  boilers  are  built  with  one,  tAvo, 
three  of  ffiur  fui'iiaces  to  suit  reipiirements,  with  na- 
tural flraft  or  forced  draft  fronts,  and  breechings,  air 
heaters  and  fnnnld•^  are  desii^ned  to  meet  conditions. 
A  Special  Water-Tube  Boiler. 

Tliirdl.v,  the  Compan.v,  recognizing  that  the  increased 
demand  for  the  water-tube  boiler  made  it  advisable  to 
add  that  type  i>\'  boiler  u>  its  oiilput,  obtained  the  s(de 
Canadian  right  to  manufacture  the  Eri<'  City  water- 
tube  boiler.  This  boiler  presents  many  special  features, 
alike  in  eonsfrnction  and  in  operation.  The  effect  of 
these  is  to  render  the  results  obtainable  from  its  use 
far  superior  to  those  obtainable  from  a  water-tube 
boiler  of  the  ordinary  type. 

In  adojitiug  tliiM  design,  the  Company  did  so  in  the 
conviction  that  it  would  take  the  highest  rank  as  a 
means  of  obtaining  i)ower  from  fuel,  as  regards  effici- 
onry.  Efficiency,  in  this  connection,  is  not  to  be  meas- 
ured solely  from  the  coalpile.  but  the  term  is  used  in  it.s 
broadest  sense  as  applied  not  only  to  tlic  i)roduct  of 


steam  at  a  given  rate,  but  also  as  taking  into  con- 
sideration capacity  and  freedom  from  repairs,  and 
from  unusual  cxjiense  in  keeping  clean.  The  <daim 
made  for  this  boiler  is  that,  at  the  end  of  a  year  or 
any  extcJided  jieriod,  it  will  not  only  have  furnished 
more  steam  per  11).  of  coal,  but  also  will  stand  charged 
with  less  expense  for  repairs  and  delays  than  any  other 
water-tube  boiler  now  being  offered  in  the  market. 

Each  of  these  boilers  is  tested  in  its  completed  con- 
dition to  225  lbs.  hydraulic  i)ressure  in  the  ])resence 
of  a  Government  or  Insj)ectioii  Company's  represent- 
ative. It  is  not  shipped  piecemeal,  but  complete, 
ready  for  being  placed  in  position  and  bricked  up, 
thus  avoiding  a  multiplicity  of  joints  and  the  assem- 
bling of  innumerable  parts  on  arrival  at  its  destina- 
tion. 

Contribution  to  War-Time  Effort. 

Before  the  war  the  Joliii  Inglis  ('omi)aiiy  Ltd.,  had 
been  engaged,  making  in  addition  to  its  engines  and 
boilers  for  use  in  industrial  establishments,  a  consider- 
able number  of  marine  engines  and  boilers.  When  the 
war  broke  out  the  Company,  as  befitted  one  of  Can- 
ada's outstanding  manufacturing  concerns,  was  pre- 
])ared  to  take  a  prominent  part  in  the  country's  w^ar- 
time  effort  by  diverting  its  manufacturing  facilities 
to  Avar  Avork.  Accordingly,  it  started  in  on  the  manu- 
facture of  shells.  But  it  had  not  gone  very  long  on 
this  class  of  Avork  before  it  was  requested  to  build  en- 
gines and  boilers  for  the  Canadian  Government  Mer- 
chant Marine  service.  For  this  kind  of  work,  it  Avas 
preeminently  fitted,  alike  by  its  equipment  and  by  its 
experience  in  the  construction  of  marine  engines  and 
boilers.  It  devoted  itself  whole  heartedly  to  the  pro- 
duction of  engines  and  boilers  for  the  purposes  re- 
quired, and  its  efforts  were  crowned  Avith  success.  It 
turned  out  a  large  number  of  boilers  and  engines  for 
the  Canadian  Government  Merchant  Marine.  Among 
much  other  AA'ork  of  this  nature,  it  constructed,  for 
four  8,100  tons  freighters,  triple  expansion  marine  en- 
gines of  3,000  horse-poAver. 


AMPHIBIAN  TANK  FAILS. 

The  latest  British  engine  of  Avar,  an  amphibian  iiiou- 
stcr  in  the  form  of  a  tank  Avhich  is  capable  of  travelling 
on  land  as  AA^ell  as  on  water,  sank  during  experimental 
tests,  the  three  officers  on  board  escaping. 

During  the  tests  the  tank,  after  craAvling  along  the 
ground,  entered  the  Eiver  Thames,  Avliere  it  travelled 
about  300  yards  on  the  water  and  then  filled  and  sank. 

The  monster  is  an  armoi-ed  tank,  c((uipi)ed  with 
caterjiillai'  Avheels  and  also  paddles.  Recently  it  suc- 
cessfully carried  out  Avater  tests  at  Woolwich  Ai'seual. 


INTERNATIONAL   HARVESTER   CO.   TO  MAKE 
MOTOR-TRUCKS  AT  CHATHAM,  ONT. 

Aimouncemeiit  is  made  at  Ilainilton  by  the  Inter- 
national Harvester  Co.  of  Canada,  Ltd.,  that  the  Chat- 
ham Avorks  of  the  company  are  being  made  to  take  over 
the  manufacture  of  motor  trucks.  Chatham  Avas  .se- 
lected by  the  comi)an.v  because  it  Avas  the  home  of  the 
Avaggon  and  sleigh  factory  of  the  company. 

M.  J.  Loughlin,  manager  of  the  .sales  department  of 
the  company,  says  that  from  the  standpoint  of  speedy 
service  alone  the  iicav  factory  is  a  necessity.  "Chat- 
ham has  been  selected."'  he  sa.vs.  "because  it  is  already 
the  home  of  our  Avaggon  Avorks.  and  that  Avill  enable 
the  company  to  begin  turning  out  Canadian-made 
trucks  in  the  shortest  possible  tii^e." 
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Titaniferous  ores  of  iron  are  at  present  among  the 
most  noglet'ted  of  our  resources.  But  they  were  not 
always  so,  nor  can  they  continue  so,  indefinitely.  At 
longest,  they  may  have  to  He  idle  until  growing  scar- 
city of  the  ores  iu)w  in  vogue  balances  the  extra  cost 
and  difficulty  of  smelting  titaniferous  ores  by  present 
methods.  ()u  the  other  hand,  the  discovery  of  a  favor- 
able method  for  their  reduction  would  quickly  make 
them  available,  and  might  easily  result  in  their  sup- 
planting some  of  the  ores  now  used. 

It  is  the  custom  to  class  as  "titaniferous"  only  ores 
which  contain  over  two  or  three  per  cent  of  titania 
(TiO^,).  When  the  titania  and  iron-oxide  are  about 
equal,  the  resulting  mineral  is  called  "Tlmenite" 
(FeO,  TiO,),  while  "Rutile"  is  practically  pure 
titania  in  its  mineral  form. 

Dikes,  lenses  and  sands  make  up  the  three  chief 
varieties  of  oi-e-body.  The  first  two  are  the  result  of 
differentiation  in  gabbro — and  anorthosite-forming 
magmas.  The  heavy  iron  oxides,  having  settled  to  the 
bottom  of  the  molten  intrusion,  might  either  crystallize 
there  in  lenticular  sheets,  or  be  forced  by  a  "squeze" 
into  cracks  in  the  surrounding  areas,  giving  rise  to 
dikes.  The  third  mode  of  occurrence  depends  on  the 
Aveathering  of  these  and  kindred  I'ocks,  and  the  concen- 
tration of  the  particles  of  resistant  magnetite  in  beds 
of  titaniferous  iron-sand. 

The  lenticular  deposits,  being  local  enrichments  of 
the  gabbro  or  anorthosite,  grade  ont  by  degrees  into 
the  surrounding  barren  rock.  Contacts  of  dikes,  on 
the  other  hand,  are  sharply  defined. 

For  nu)re  than  a  generation,  there  has  been  such 
hostility  to  titaniferous  iron  ores  that  once  a  deposit 
was  known  to  belong  in  that  classification  it  was  gen- 
erally abandoned, — at  times  without  being  even  re- 
corded. For  this  reasx)n,  information  is  meagre  and 
contradictory,  and  the  estimates  in  the  following  list 
are  seldom  based  on  more  than  surface  indications. 
They  are  quoted  in  order  to  convey  some  idea  of  the 
vast  supplies  of  ore — much  of  it  such  as  woidd  yield 
iron  of  tlie  highest  quality — lying  undeveloped  be- 
cause of  their  titaniferous  character. 

A  second  paper  will  describe  the  i)r()mising  method 
for  overcoming  the  difficulties  peculiar  to  these  ores 
that  has  I'ecently  been  evolved  at  Queen's  University, 
Kingston,  Ontario. 

United  States. 

lroi>  Mountain,  Colorado. 

In  the  Southern  part  of  Freemont  Co. 

The  rock  is  a  gabbro  containing,  according  to  mag- 
netic surveys,  some  seven  small  dikes  of  magnetite, 
from  1  to  50  feet  wide  and  with  a  total  length  of  1.800 
feet. 

it  averages  48  per  cent  iron  and  13  per  cent  titania. 

Estimated  Tonnage:  —  Some  half-milli<ui  tons  ]ier 
hundred  feet  of  depth. 
lro)i  Mountain,  Wi/omiug. 

Twenty  miles  north-east  of  Laramie. 

This  is  said  to  be  the  largest  deposit  in  the  United 
States.  It  is  composed  of  three  dikes  cutting  across 
anorthosite,   and   themselves   cut   by   intrusions  of 


granite.  The  main  dike  is  one  and  a  quarter  miles  long 
and  40  to  300  feet  wide ;  the  second  dike  is  two  miles 
long  by  6  to  20  feet  wide  and  the  third  is  300  feet  lon«' 
by  10  to  30  feet  wide. 

The  ore  averages  51  per  cent  iron  and  22  per  cent 
titania. 

Estimated  Tonnage:—  Fifteen  to  twenty  million 
tons  per  hundred  feet  of  depth. 

Nearest  Railvvay:  Nine  miles. 
tihnnton  Ranch,  Wijoming. 

Five  and  a  half  miles  south  west  of  the  Iron  Moun- 
tain deposit  and  similar  to  it  in  composition. 

The  main  body  is  1,000  feet  long  and  20  to  80  feet 
wide. 

Estimated  Tonnage :— Six  hundred  thousand  tons 
per  hundred  feet  in  depth. 
Min  ncsota. 

The  ore-bearing  gabbro  extends  for  125  miles  north 
east  from  Duluth.  with  a  maximum  width  of  25  miles. 
It  contains  numerous  local  enrichments,  in  which  the 
grains  of  magnetite  may  form  any  proportion  up  to  90 
per  cent  of  the  rock. 

The  district  around  Mayhew  (or  Iron)  Lake,  near 
the  International  border,  is  the  best  known  and  per- 
haps the  most  important.  The  masses  of  ore  are  ex- 
tremely irregular  and  contain  large  admixtures  of 
gabbro  material.  They  attain  a  depth  of  several  hun- 
dred feet. 

The  ore  here  may  be  averaged  at  49  per  cent  in.n 
and  11  jier  cent  titania. 
Savford  Hill,  New  York. 

On  Lake  Sanford,  at  the  headwaters  of  the  Hudson 
River. 

The  second  largest  body  of  titaniferous  magnetite 
recorded  in  the  United  States.  It  occurs  as  a  large  mass 
of  ore  in  anorthosite.  Magnetic  surveys  and  diamond- 
drilling  give  the  main  orebody  as  at  least  half  a  mile 
by  (perhaps)  1.3  miles  with  depth  proven  to  400  feet. 
(Limit  of  drilling.) 

The  ore  averages  58  per  cent  iron  and  16.3  per  cent 
titania. 

Estimated    Tonnage: — Fifty    million    tons  easily 
mined. 

Nearest  Rail: — Thirty  miles. 
Several  smaller  bodies  occur  in  the  vicinity. 
Iron  Mi)ic  Hill,  Rhode  Island. 

In  the  north-east  corner  of  the  State. 

This  is  a  mixture  of  olivine  and  magnetite  which  has 
been  intruded  into  gabbro.  The  orebody.  according 
to  magnetic  observation,  is  1,200  feet  long  by  500  to 
600  wide.  It  is,  however,  quite  lean,  averaging  only 
33.4  per  cent  of  iron  with  9.75  per  cent  of  titania.  On 
the  other  hand,  it  is  very  low  in  phosphonis  and 
sulphur,  and  contains  vaiuulium. 
Other  Deposits. 

The  deposits  of  titaniferous  iron  oceurruig  in  the 
Piedmont  and  Appalachian  regions  of  North  Carolina 
are  described  as  small  and  irregular  aiul  of  doubtful 
value. 

In  New  Jersey,  the  deposits  with  a  considerable 
titanium  content  are  said  to  be  none  of  them  large. 
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Ill  Colorado,  at  Caribou  Hill,  iJoiildor  Co..  thp  orp  is 
Mipdium  grade,  with  only  small  lenses. 

That  part  of  the  deposit  at  (JeboUa  Creek,  (luniiison 
Co.  Colorado,  which  is  titaniferous,  occurs  as  numerous 
.small,  scattered  sefj:rep:ations,  makinjr  any  large  scale 
development  impossible. 

Canada. 

linnnix,  Alberta. 

Not  far  from  lilainiiorc,  iii  soutlieni  All)erta. 

This  is  an  old  beach  of  consolidated,  black  magnetic 
sand,  which  has  been  exposed  here  and  there  for  eight 
miles  by  means  of  open  cuts.  The  ore  is  interstrati- 
fied  with  coarse,  light  sandstones.  At  the  north  end  of 
the  deposit  there  are  at  least  three  iron  beds — one  with 
a  thickness  of  10.5  feet — fairly  unifoi-m  in  character. 
Seine  Bay  and,  Bad  Vermillion  Lake,  Oiilario. 

F'we  miles  from  Mine  Centre,  and  nine  miles  from 
the  Minnesota  border. 

This  is  a  12  mile  range,  consisting  of  overlapping 
dikes,  bordered  on  either  side  by  masses  of  low  grade 
ore  from  15  to  200  feet  wide  and  extending  continu- 
ously for  the  length  of  the  range.  These  masses  grade 
out  into  gabbro.  Diamond-drilling  to  600  feet  has 
proved  them  to  be  uniform  in  dei)th.  Phosphorus  and 
sulphur  ai'c  quite  low  except  in  occasional  pockets. 

The  ore  avci'ages  50  per  cent  of  iron  and  from  10  to 
20  per  cent  of  titania. 

Estimated  Tonnage: — Twenty  to  1hii-ty  million  tons 
per  hundred  feet  of  depth. 

Nearest  Railway: — Four  miles. 
Pine  Lake,  Ontario. 

In  Haliburton  Co.,  eighty  miles  north  of  Lake 
Ontario. 

This  is  a  lenticular  deposit  of  magnetite  in  gabbro, 
exposed  over  an  area  of  1,800  by  140  feet,  and  rising 
90  feet  or  so  above  the  general  level  of  the  country. 

The  ore  averages  52  per  cent  of  iron  and  13.3  per 
cent  of  titania. 

Estimated  Tonnage: — Three  million  tons  per  hun- 
dred feet  of  depth. 
Orton  Mine,  Ontario. 

Tn  Hastings  Co.,  forty  miles  north  of  Lake  Ontario. 

This  is  a  ridge  of  gabbro  over  1,400  feet  in  length 
l)y  60  to  160  feet  Avide,  rising  about  100  feet  above  the 
level  of  the  surrounding  country.  It  contains  numer- 
ous lenses  of  magnetite,  of  considerable  but  under- 
mined size. 

The  ore  averages  50  per  cent  of  iron  with  10  to  15 
per  cent  of  titania. 

Tonnage  is  obscured  by  overburden,  but  is  probably 
somewhat  similar  to  that  of  the  Pine  Lake  deposit. 
Chaffry  Mine,  Ontario. 

In  Leeds  Co.,  about  one  mile  from  Newburgh. 

This  comparatively  small  body  is  interesting  from 
the  fact  that  fifty  years  ago,  while  magnetites  were 
still  acceptable,  the  ore  was  exported  to  United  States 
blast  furnaces;  6,000  tons  being  sent  to  Pittsbui-gli  in 
the  years  1858-9  and  11,000  tons  to  Cleveland,  Ohio,  in 
1870-71.  Its  titaniferous  character  does  not  seem  to 
have  been  considered  objectionable. 

It  carries  50.2  per  cent  of  iron  and  9.8  per  cent  of 
titania. 

Two  deposits  of  probably  no  great  extent,  but  easi- 
ly accessible  and  close  to  industrial  a'-eas  are  those  at 
Desgrosbois  and  Grondin.  Quebec.  The  Desgrosbois 
occurrence  is  in  Terrebonne  Co.,  65  miles  north  of 
Montreal  on  the  line  of  the  C.P.R.  The  rock  is  anorth- 
osite  and  the  ore  runs  about  50  per  cent  of  iron  and  15 


j)cr  cent  of  titania.  The  Grondin  deposit  is  in  St. 
Maurice  Co.,  six  miles  from  the  huge  hydro-electric 
plants  of  Khawinigan  Falls.  The  rock  is  a  gabbro  and 
the  ore  runs  41  per  cent  of  iron  and  9  per  cent  of 
titania. 

.S7.  ('harU'H,  Quebec. 

On  the  north  bank  of  tfic  .SHgnenay  Kiver.  in  Chicou- 
limi  Co. 

The  latest  examination  of  this  deposit  shows  it  to 
be  an  aggregation  of  len.ses  in  gabbro  in  the  midst  of 
a  huge  anorthosite  intrusion.  The  ore  extends  over 
2,200  feet  with  a  maximum  width  of  600  feet. 

Ft  cari'ies  45  to  50  per  cent  of  iron  with  20  [»er  cent 
of  titania. 

Kstimated  Tonnage: — Tn  sight  above  the  river  level 
is  twenty-five  million  tons. 

Other  occurrences  in  this  area,  such  as  those  at 
Kenogami  and  lie  d'Alma,  are  comparatively  unim- 
portant. 

Seven  Lshinds,  Quebrc. 

In  Saguenay  Co.,  nearly  opposite  the  island  of  Anti- 
costi. 

This  comprises  a  number  of  irregular  ma.sses  f)f 
titaniferous  magnetite  on  islands  at  the  mouth  of  the 
Rapidc  River  and  cutting  the  river  for  four  miles 
above  its  mouth.  They  are  in  gabbro.  and  of  unknown, 
but  considerable  extent. 

The  pure  parts  carry  50  to  52  per  cent  of  inm  and 
18  per  cent  of  titania. 

Estimated  Tonnage  : — Four-hundred-thousand  tons 
of  rich  ore,  and  probably  very  much  more. 
St.  Urbain,  Quebec. 

In  Charlevoix  Co.,  near  Baie  St.  Paul,  sixty  miles 
down  the  St.  Lawrence  from  Quebec  City. 

The  deposit  is  made  up  of  masses  several  hundred 
yards  in  extent  and  over  ninety  feet  thick,  consisting 
of  almost  pure  ilmenite  with,  in  places,  an  admixture 
of  rutile.  This  deposit  is  more  properly  a  source  of 
titanium  than  of  iron,  the  only  others  on  this  continent 
of  equal  prominence  being  those  at  Tviy,  Quebec,  and 
Amherst-Nelson  Counties,  Virginia. 
Tvry,  Quebec. 

In  Terrebonne  Co.  three  miles  from  the  Desgrosbois 
deposits.  The  highlv  mao-netic  zone  covers  an  area  of 
700  by  120  feet. 

The  ore  runs  about  47  per  cent  of  iron  with  30  per 
cent  of  titania. 

This  deposit  is  thought  to  be  of  greater  size  and  com- 
mercial importance  than  the  similar  one  at  St.  Frbain. 
St.  Lawrence  Sands,  Quebec. 

Along  the  north  shore  of  the  St.  Lawrence  from  200 
to  530  miles  below  Quebec  City  are  extensive  magnetic 
sand  deposits  of  which  the  most  noted  are  near  the 
mouths  of  the  Bersimis,  Moisie  and  Xatashkwan  rivers. 
These  are  more  spectacular  than  im{>ortant,  for  the 
maximum  depth  is  but  fifteen  feet  and  the  iron  con- 
tent averages  only  eight  or  nine  per  cent.  It  is  estim- 
ated that  three  miles  of  the  very  best  beaches  would 
produce  5.800.000  tons  of  sand,  yielding  500,0(X)  tons 
of  concentrates  carrying  67  per  cent  of  iron  and  about 
12  per  cent  of  titania. 

Newfoundland 

From  the  westerji  part  of  the  island  are  reported 
immense  deposits running  as  hiirh  as  65  per  cent  of 
iron  and  with  5  to  16  per  cent  of  titania  and  free  from 
sulphur  and  phosphorus. 
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Nicaragna. 

"Liirjic  (lt'|iiisits' '  nt'  I  itaiiifcfdiis  irdii  'Ht  are  vc- 
jiortcd   I'riiiii   (lie  miti-iil  chain  nt'  nniiiiilaiiis. 

Brazil. 

Jacupirdiuju,  tSao  I'dnln. 

Near  tlie  lower  coursr  nf  iIk-  Jlilx-ii-a  Kivcr.  almiit 
tliirty  miles  from  Iho  coast. 

This  famous  orv  body  appears  as  a  soi'it's  of  low  hills 
whose  iiredomiiiaiit  rock  consists  of  dark  schists  in 
iiU'liiied  layers.  It  covers  a  rectaiijrular  area  of  lic- 
tween  eleven  and  sixteen  square  miles. 

The  ore  carries  20  per  cent  of  titania. 

Arg-entine  Republic. 

From  the  Sierra  tie  Ancasti.  south-west  of  Calamarca 
is  reported  a  chain  of  ore-bearing  hills  of  great  ])ro- 
niise.  The  ore  is  in  diorite  and  carries  48  to  iVi  ])er  ceiit^ 
of  iron  and  17  per  cent  of  titania. 

Sin«rewald  and  IVFiller,  however,  describe  1lie  bodies 
of  titano-maguet  ite  as  ' '  imri'ow ' 

Norway. 

Ekersiind  and  Soggendal. 

On  the  .south-west  coast,  six  or  eipfht  miles  apart. 

At  Sofr^'endal  the  ore  is  in  lenticular  mas.ses  while 
at  Ekersund  it  is  found  in  dikes,  auorthosite  being  the 
country  rock  in  both  eases. 

The  ore  contains  38  to  40  per  cent  of  iron  and  38  to 
40  per  cent  of  titania.  This  is  therefore  an  ilmenite 
deposit. 

Estimated  Tonnage: — Probably  ten  million  tons  or 
over. 
Selva^g. 

A  deposit  with  an  area  of  100,000  sq.  meters.  (25 
acres). 

It  contains  30  to  35  per  cent  of  iron  and  3  to  4  per 
cent  of  titania. 

Sweden. 

liuoufevare. 

Ten  miles  north  of  the  village  of  Kvikkjok,  within 
the  Arctic  Circle. 

This  deposit  is  composed  of  iri-egulai-,  elongated 
masses  of  ore  in  liiglily-metamorphosed  anorthosite. 

The  orebod}-  covers  some  thirty  three  acres  and  its 
deptli  is  believed  not  to  exceed  some  tens  of  meters. 

The  ore  averages  45  to  50  ]ier  cent  of  iron  witli  10  to 
12  per  cent  of  titania. 

Estimaleij  Tnnna<ri' :  ^Xincteeii  uiillion  tuns  of  such 
ore. 

Taberg,  South  ISivedcn. 

This  is  a  segregation  of  magnetite  in  olivine-liyp- 
erite  closelv  resembling  the  unusual  deposit  at  Iron 
Mine  Hill.  R.  1. 

The  orebody  forms  a  hill  409  feet  bi^ii.  172  yards 
wide  and  044  yards  long. 

Tlie  ore  carries  32  per  ceni  nr  less  of  irmi  and  7  per 
cent  of  titania. 

Estimated  Toiuiage: — Fifty  million  Ions  al  a  depth 
of  only  fifty  meters. 

Russia. 

Nasjaniskijn  Gory,  Middle  Urals. 

The  deposit  consists  of  three,  parallel,  veinlike 
bodies,  the  lontrest  of  which  has  been  followed  for  a 
mile  and  a  quarter  and  the  shortest  for  over  a  half  a 
mile.  They  average  perhaps  eight  feet  in  width  and 
tliroe  hundred  in  depth. 


The  ore  ru)is  53  to  63  per  cent  of  iron  with  4  to  18 
per  cent  of  titania. 

Estimated  Tonnage: — Not  less  than  4,170,000  Ions. 
Magnitnyj  Chrcbet,  Urals. 

On  the  Ko|)anka  Rivei-  in  the  Salinska.ja  Datsha 
west  of  lake  S.jurat-Kul. 

The  ore  runs  .35  per  cent  of  iron  with  13  per  cent  of 
t  itaii ia. 

Estimated  Touiuigc: — Ovci'  one  million  tons. 
Mt.  Maynii najd.,  Urals. 
In  the  Schaitanschen  Datsha. 

This  is  an  intrusive  de]iosit  in  gabbro  with  an  area 
of  some  1.681  acres. 

It  runs  61  per  cent  of  iron  and  5  per  cent  of  titania. 

Estimated  Tonnage: — At  least  25  million  tons,  and 
probably  twice  that  amount. 
Tyr  Agyr. 

In  the  eastern  part  of  the  Khirgiz  Steppes. 
The  ores  carries  55  per  cent  of  iron  and  15  per  cent 
of  titania. 

Transvaal. 

Bushveld. 

The  orebodies  form  a  belt  of  huge,  lens-shaped  de- 
posits, ranging  in  thickness  up  to  over  half  a  mile,  en- 
closing a  tremendous  laccolite  which  covers  an  area 
of  some  25,000  square  miles. 

The  ore  carries  47  per  cent  of  iron  and  2  to  3  per 
cetit  of  titania. 

Australia. 

Gabanintha,  West  Australia. 

The  orebody  forms  a  low  ridge  30  to  40  feet  high,  50 
to  100  feet  wide  and  2.5  miles  in  length. 

The  ore  carries  52  per  cent  of  ii-on  and  12  per  cent 
of  titania. 

Estimated  Tonnage : — Ore  in  sight  above  the  plain, 
over  1.5  million  tons. 
Clarence  Totvn,  New  South  Wales. 

The  stratified  sandstones  which  contain  the  ore  are 
very  much  disturbed  and  too  irregular  to  have  much 
value  but  are  close  to  the  State's  most  productive  coal 
fields. 

The  ore  averages  43  to  46  per  cent  of  iron  with  7  to 
11  per  cent  of  titania. 

Estimated  Tonnage: — Over  two  million  tons. 

New  Zealand 

'I'lirii  iKiki. 

On  the  north  island,  particularly  at  Patea  and  Ncav 
Plymouth.  These  are  deposits  of  iron  sands  which 
occur  at  intervals  along  the  coast  for  over  eighty  miles. 

They  contain  over  50  per  cent  of  iron  with  9  per 
cent  of  titania. 

Estimated  Tonnage: — Many  million  tons. 

Japan. 

K  mwhe-Gori. 

In  the  province  of  Rikucliu, 

^Mining  was  carried  on  here  for  centuries  \inder  the 
protection  of  a  feudal  lord.  The  ore  is  a  titaniferous 
iron  sandstone  which  covers  a  strip  12.5  miles  long  by 
3.7  miles  wide  to  a  depth  of  20  feet. 

It  carries  not  less  than  10  per  cent  of  iron. 

Java. 

Along  the  coast  are  accunnUated  sands  estimated  at 
"many  million  tons",  with  an  average  content  of  50 
per  cent  of  iron  aud  15  pei-  cent  of  titania. 
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The  Mooted  Iron  and  Steel  Industry  in 
British  Columbia 

ROBERT  DUNN,  Victoria,  B.C. 


^fiicli  has  hecii  said  of  the  possibility  of  the  estab- 
lishment somewhere  in  the  Pacific  Northwest  of  an 
iron  and  steel  industry.  That  the  enterprise  some  day 
will  be  realized  is  not  doubted  but  British  Columbians 
of  the  present  {?eneration  may  be  excused  if  they  are 
beginning  to  doubt  whether  it  will  come  in  their  time. 
The  offering  of  a  bounty  on  pig-iron  produced  within 
the  Province  and  the  proffer  of  all  assistance  within  its 
power  by  the  provincial  administration  has  given  rise 
to  many  reports  of  imminent  action  by  British  and  by 
American  capital  but  nothing  definite  has  yet  hap- 
pened. 

There  is  plenty  of  magnetite  ore  in  the  most  westerly 
of  Canadian  provinces.  It  exists  in  4arge  deposits, 
easy  of  transportation,  on  the  west  coast  of  Vancouver 
Island,  on  .some  of  the  islands  of  the  Gulf  of  Georgia, 
on  Queen  Charlotte  Island,  and  at  different  points 
along  the  Coast.  Of  hematite  it  is  not  posible  to  speak 
with  as  much  assurance.  There  are  considerable  de- 
posits, however,  in  the  Crow's  Nest  Pass  District,  East- 
ern Kootenays,  notably  those  of  Kitchener,  situated  on 
the  Canadian  Pacific  Ry.,  and  Sand  Creek. 

The  raw  material,  therefore,  may  be  said  to  be  avail- 
able. Other  essential  resources  abound.  Probably  no 
other  part  of  the  world  is  so  bountifully  supplied  with 
unharnessed  water-power.  Coal  is  present  in  quanti- 
ties that  it  would  be  presumptuous  t\  attempt  to  esti- 
mate. If  the  fields  of  Vancouver  I.sland,  of  the  great 
Groundhog  Country  to  the  North,  of  the  Nicola-Prince- 
ton area,  and  of  the  Crow's  Nest  Pass  District  were  to 
become  exhausted,  an  eventuality  that  would  require 
the  most  extensive  exploitation  over  decades,  there 
still  are  the  immense  beds  of  the  Province  of  Alberta  to 
the  immediate  East.  All  the  fluxes  needed  are  at  hand 
and  conditions  generally  are  everything  that  could  be 
desired.  Capital,  however,  is  lacking.  British  Col- 
umbia beckons  but,  thus  far,  the  men  of  doilars  are 
timidly  unresponsive.  Of  those  who  would  have  the 
government  guarantee  bonds  and  grant  concessions  be- 
yond reason  there  are  many,  but  the  enterprising  busi- 
ness man,  with  the  large  financial  backing  necessary 


to  put  through  such  a  project  in  the  way  that  ir  must 
be  handled  to  be  economically  successful,  has  not  .step- 
ped fonvard.  The  "welcome  sign"  remams  without 
an  acceptance. 

And  what  of  the  market?  Will  it  be  suggested  that 
the  possibilities  of  the  field  that  exists  in  the  western 
States  from  California  north  are  negligible?  Is  it  not 
clear  that  the  western  Canadian  provinces  are  showing 
a  like  development  in  point  of  population  and  of  indus- 
try? The  opportunities  of  this  great  expanse  of  coun- 
try, which  may  be  considered  as  a  whole  in  this  con- 
nection regardless  of  the  40th  Parallel  and  what  it 
signifies,  cannot  be  much  longer  overlooked  by  the 
East.  Then  there  is  the  Orient  ^to  be  looked  to  as  a 
trade  outlet  of  importance.  In  the  Western  States  and 
in  Western  Canada  there  is  a  profound  conviction  that 
the  early  future  is  to  see  a  wonderful  expanion  of  mer- 
cantile traffic  over  the  Pacific  to  and  from  the  ports 
of  the  Far  East  and  the  portals  of  western  civilization. 
If  the  American  West  i.s  going  to  be  in  a  position  to. seize 
the  opportunties  that  the  future  promises  in  this  respect 
it  certainly  is  imperative  that  the  basic  industry,  and 
the  industries  directly  springing  therefrom,  should  be 
established  without  further  loss  of  time. 

On  the  point  of  the  market  an  interesting  report  to 
the  Department  of  Industries  of  Briti.sh  Columbia  from 
Mr.  Nichol  Thompson,  of  Vancouver  B.C.,  who  was  ap- 
pointed specially  to  make  a  thorough  investigation,  has 
been  published  recently.  Some  of  ^Ir.  Thompson's  ob- 
servations bear  so  directly  on  the  point  under  discus- 
sion, and  his  researches  were  made  so  lately,  that  they 
are  well  M'orth  repeating. 

"There  is  a  market  OH»'the  Pacific  Coast  for  2,000.000 
tons  per  annum  of  iron  and  steel"  he  declares. 

"This  is  the  aggregate  consumption  of  all  grades, 
including  tank,  ship  and  boiler  plate,  merchant  bar.  tool 
and  mining  steel,  structural  steel,  shapes  and  angles. 
iunl  also  light  rails.  Any  one  plant  capable  of  turning 
out  all  these  grades  and  sections  of  steel  would  require 
tremendous  capital  outlay  m  rolls  and  other  equipment. 
If  blast-furnaces  were  established  here  and  a  suppb' 
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the  various  grades  i)f  pig-iron  assured  at  reasonable 
price,  subsidiary  companies  would  undertake  the  manu- 
facture of  the  different  grades  and  sections  of  steel  to 
suit  the  market. 

''There  is,  beyond  a  doubt,  a  local  or  domestic  mar- 
ket on  the  Pacific  Coast,  from  Los  Angeles  to  British 
Columbia,  for  foundry  pig-iron  alone  of  at  least  1,000 
tons  per  day ;  and  if  produced  at  anywhere  near  the 
cost  of  steel — $27  to  .+30  per  ton — I  think  T  can  safely 
say  there  is  a  market  for  2,000  tons  per  day.  There  are 
five  scrap-mills  in  California,  at  San  Francisco  and  Los 
Atijreles,  with  monthly  output  of  27.000  tons,  and  one 
in  Washington,  at  Seattle,  with  present  output  of  4,000 
tons  per  month.  These  mills,  turning  out  over  1,000 
tons  pl?r  day  of  merchant  bar  from  steel  scrap,  would 
use  at  least  40  per  cent,  pig-iron  if  they  could  get  it; 
in  fact,  Mr.  Denman,  of  the  Southern  California,  and 
Mr.  liotchford,  of  the  Columbia  Steel  Mills,  informed 
me  they  would  undertake,  on  behalf  of  the  five  Cali- 
fornia mills,  to  contract  for  500  tons  of  pig-iron  a  day. 
The  cast-iron  foundries  in  Washington,  Oregon,  Cali- 
fornia, and  British  Columbia  will  easily  consume  1,000 
tons  per  day.  Undoubtedly  the  time  is  opportune  and 
there  is  every  inducement  for  capital,  properly  orga- 
nized and  manajred.  to  get  in  on  tlie  ground  floor  with 
the  nucleus  of  this  basic  industry. 

"In  addition  to  the  local  market,  there  is  an  export 
jnarket  looming  large  in  the  future  development  of  the 
Orient.  Australasia,  and  the  Isles  of  the  Pacific,  and 
the  west  coast  of  Mexico  and  South  America.  The 
present  export  through  British  Columbia  ports  is  now 
practicallv  nil.  because  of  the  fact  that  Canada  does 
not  manufacture  nearly  sufficient  for  domestic  require- 
ments and  at  present  is  a  large  importer  of  iron  and 
steel.  There  is.  however,  a  very  different  story  to  tell 
regarding  the  exports  through  the  ports  of  Seattle,  Ta- 
eoma.  Portland.  San  Francisco,  and  Los  Angeles; 
though  even  here  it  is  somewhat  difficult  to  obtain  the 
correct  data,  as  many  of  the  items  are  not  listed  by 
weiehts  but  rather  bv  value,  or  perhaps  by  number  and 
value.  In  point  of  value  this  exnort  trade  through 
T'nited  States  Pacific  Ports  in  1918  amounted  to  ap- 
proviniHtely  *1 00.000.000.  The  tonnage  of  pig-iron, 
steel  billets,  ingots,  blooms,  rails,  and  structural  iron 
and  steel  in  the  same  year  totalled  1.000.000  tons  and 
$68,000,000  of  the  total  valuation  of  exports,  the  bal- 
ance consisting  of  machinery  or  iron  and  steel.    It  is 


interesting  to  note  in  this  connection  that  for  the  ten 
months  ending  April  30th,  1920,  approximately  $14,000,- 
000  in  steel  rails  were  shipped  to  Pacific  Ocean  coun- 
tries, and  that  this  item  represented  60  per  cent,  of  the 
total  United  States  exports  in  this  commodity.  These 
rails  were  mostly  smaller  and  medium  sizes,  the  per- 
centage above  60  lb.  being  almost  negligible. 

"Heads  of  the  various  iron-  and  steel-working  plants 
of  the  Pacific  Coast  in  Washington,  Oregon,  and  Cali- 
fornia, who  were  interviewed,  and  gave  information 
freely  regai'ding  their  plants,  con.sumption.  etc.,  were 
practically  agreed  that  the  establisliment  of  blast-fur- 
naces and  a  steel  plant  on  the  Pacific  Coast  was  a 
necessity.  The  time  was  opportune  and  the  project 
would  be  warmly  welcomed.  They  said  thev  would 
gladly  co-operate  with  owners  of  mills  producing  mer- 
chant bar  from  scrap  in  California,  and  offered  to  make 
a  contract  at  once  for  500  tons  per  day  of  pig-iron  as 
soon  as  blast-furnaces  were  started  on  the  Coast.  All 
gave  numerous  instances  of  trouble  and  difficulties 
through  congestion  of  orders  and  lack  of  cars  for  trans- 
portation and  delivery.  Prominent  mill-owners  in  Cali- 
fornia told  of  investigations  made  by  them  with  a  view 
to  establi.shing  a  blast-furnace,  but  coking-coal  supplies 
in  Washington  were  found  unsatisfactory,  and  they 
would  welcome  the  establishment  of  a  Coast  plant. 
Washington  iron  and  steel  workers  said  that  in  1916 
a  number  of  them,  including  also  the  manas'er  of  the 
Bethlehem  Steel,  offered  Mr.  Pis-s-ott.  of  the  Pacific 
Steel  Company,  a  contract  for  250.000  tons  of  ship-nlate 
at  the  same  price  paid  in  the  Bast,  but  he  could  not 
undertake  the  work.  All  agreed  that  an  iron  and  steel 
plant  on  the  Pacific  Coast  would  not  only  be  a  distinct 
advantage,  but  profitable  to  the  comnany  undertaking 
it.  the  raw  materials  beins  assured — there  was  no  diffi- 
cultv  about  the  market — but  would  also  be  of  areat  aid 
to  those  now  engaged  in  the  iron-  and  steel-working 
iiulustries  of  the  Coast,  and  would  stimulate  many  new 
industries  and  additions  to  present  industries;  and, 
moreover,  would  do  much  for  the  general  upbuilding 
of  tlie  Pacific  Coast. 

"There  are  a  large  number  of  metal-working  plants 
on  the  Pacific  Coast  which  at  present,  in  addition  to 
other  material,  consume  approximately  1.000  tons  of 
pig-iron  and  Avould  use  much  more  if  it  was  procurable 
at    reasonable  nriee. 

"Six  plants,  five  in  California  and  one  in  Wash  in 
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Ion,  are  piigii^od  in  iiiHinifacluriiiK  stcM^l  in  oiicn-hearth 
furnaces,  producing  .'U,000  tons  per  inoiilh,  Hl)oiit  05 
[>er  rent,  iiiercluiiit  bar,  '/t  to  4  iiiclies,  in  rounds, 
s(|iiare!*,  and  t'hits,  and  reinforcinjf-bars,  Vi  to  1 '4 
inches,  and  llie  l)ahnice  angles  np  to  6  inches  and  l)eaMis 
and  channels  np  to  S  incdics.  These  mill  now  use  al»ont 
!)b  jier  cent,  scrap  and  6  per  eent.  i)ifr-iron,  and  would 
use  40  to  TjO  per  cent.  i)i^f-iron  if  ol)tainable. 

"California  has  twenty-one  iron-foundries,  employ- 
ing: 2,'iOO  men,  usiufr  -50  to  50  per  cent,  pip-iron,  tlie  bal- 
ance scrap,  consuminfi  about  4,500  to  5,000  tons  of  pip- 
iron  per  montli.  Tlu>y  could  use  at  least  200  tons  per 
day  of  pig-iron.  Tiie  five  steel-makiiip  plants  arc  will- 
ing to  enter  into  a  contract  at  present  for  500  to)is  of 
pig-iron  a  day.  Other  metal-working  plants,  such  as 
the  Rethlemen  Shipbuilding  Corporation,  now  using 
150  tons  pig-iron,  200  tons  of  blooms  and  billets,  and 
50,000  tons  of  plates  and  shapes  per  annum;  Baker  Iron 
Works,  of  Los  Angeles,  engaged  in  fabricating  sti-uc- 
tural  steel  for  bridge  and  building  i)urposes,  with  en- 
gineering-works machine-shops,  etc.,  would  increase  the 
nuirket. 

"In  Washington  data  compiled  by  the  Seattle  Cham- 
ber of  Commerce  shows  present  consumption  of  pig- 
iron  would  be  about  75,000  to  100,000  tons  a  year.  The 
onh'  plant  now  nuinufacturing  steel  in  open-hcartli 
furnaces  is  the  Pacific  Steel  Company,  with  normal  out- 
put of  4,000  tons  per  month.  This  plant  uses  mostly 
scrap  and  a  small  percentage  of  magnetite  from  a  de- 
posit owned  by  the  company  on  Texada  Island.  The 
engineering,  forging,  and  manufacturing  plants,  car 
wheel  and  axle,  and  other  plants  and  foundries  and 
machine-shops  consume  a  considerable,  amount  and 
offer  a  growing  market  for  pig-iron. 

"Oregon  has  thirty-five  iron-  and  steel-working 
plants,  of  which  thirty-three  are  foundries;  the  con- 
sumption of  this  State  at  present  being  estimated  at 
100,000  tons  per  year. 

"British  Columbia  has  seventeen  plants,  ship-build- 
ing yards,  engineering  and  other  works  engaged  in  iron- 
and  steel-working  idustries,  in  addition  to  a  number  of 
foundries,  machine-shops,  and  smaller  plants,  now  con- 
suming 3,010  tons  of  pig-iron  and  offering  a  market  for 
nnich  more  if  available;  6,050  tons  of  scrap  cast-iron; 
1,190  tons  of  scrap  steel;  168  tons  of  billets;  1,825  tons 
of  merchant  bar;  15,270  tons  of  ship,  tank,  and  boiler 
plate;  8,715  tons  of  angles  and  shapes;  2,500  tons  of 
rivets  and  sivct-l)ars;  and  200  tons  of  structural  steel 
a  vcar. 


"While  I  have  endeavoured  to  get  as  near  hh  possible 
to  the  actual  consumption  of  pig-iron  in  British  Colum- 
bia, I  do  not  think  the  returns  given  by  the  various 
foundries  offer  a  fair  criterif)n  as  to  what  the  actual 
consumption  would  be  if  a  blast-furnace  i)lant  was  in 
operation  in  the  I'rovince  and  pig-iron  procurable  a.s 
a  result  at  a  reasonable  yrice.  The  abnormal  amount 
of  cast  scrap  used  is  evidence  of  this.  The  increase  in 
the  cost  of  pig-iron  since  1912  from,  let  us  say,  an  aver- 
age of  $30  to  over  $70  compelled  foundry  men  to  us*' 
.scrap  wherever  possible. 

"The  combined  consumption  of  pig-iron  and  cast 
scrap  in  1920  was  approximately  9,060  tons. 

"According  to  data  furnished  by  the  Minister  of 
Customs,  Ottawa,  the  quantity  and  value  of  pig-iron 
imported  into  British  Columbia  for  the  fiscal  year  1912 
was  7,648  tons,  valued  $102,736;  this  value,  of  course, 
being  the  f.o.b.  price,  Liverpool,  and  not  the  selling- 
f)rice  here.  If  liritisb  Columbia  could  use  practically 
8,000  tons  of  imported  i)ig-iron  in  1912,  it  is  rea.sonable 
to  conclude  that,  owing  to  the  increase  in  the  industrial 
life  of  the  Province,  the  requirements  of  pig-iron  .should 
be  at  least  15.000  to  20.000  tons  per  annum;  and  that 
bears  out  my  own  personal  observation  and  conclu.sion 
that  present  consumption  of  pig-iron  in  British  Columbia 
will  approximate  50  tons  i)er  day.  When  it  is  consid- 
ered that  1910  the  consumption  of  pig-iron  was  only 
2,000  tons  the  increase  is  remarkable. 

"The  total  quantities  of  the  products  of  iron  and 
steel  imported  in  British  Columbia  for  the  fiscal  year 
ending  March  31st,  1912,  was  58.674  tons,  the  invoice 
value  of  which  was  $1,988,701  ;  for  the  nine  months  end- 
ing December  31st,  1917,  the  value  of  the  principal 
items  of  iron  and  steel  entered  for  con.sumption  through 
ports  of  Briti.sh  Columbia  was:  Dutiable,  $2,988,159; 
free.  $1,664,576;  a  total  of  $5,652,735.  This  shows  a 
great  increase  in  consumption  of  products  of  iron  and 
steel  during  the  past  five  or  ten  years,  and  taken  in 
conjunction  with  the  greater  market  to  the  south,  and 
across  the  Pacific  to  the  Orient  and  Australasia,  frrms 
an  interesting  basis  for  any  one  contemplating  estab- 
lisliment  of  an  iron  and  steel  industry  in  British  Col- 
umbia. " 

Limonite  of  the  Ta>seko. 

To  revert  to  the  question  of  British  Columbia's  native 
resources  it  was  thought  that  the  Taseko  Valley  iron- 
ore  deposits  would  prove  another  reserve  of  great  im- 
portance, the  reports  received  from  that  section  over 
a  year  ago  having  been  exceedingly  favorable.  Hon. 


Camping  Ground. 


September.  1921. 


IRON    AND    STEEL    OF  CANADA 


229 


Will.  Sloiiii,  I  Ik;  Minister  oT  .Mines.  aee()rdiiif,'ly  had  a 
field  party  outfitted  in  urder  that  I  lie  zone  iidfrht  lie 
I  h()r()uy,'idy  explored  and  its  resourees  definitely  as- 
eertained.  F.  d.  Crossland,  iiiiiiin<>;  en^nneer  and  j^eo- 
logist,  was  in  eliarj^e  and  his  rei)ort,  an  interesting;  do- 
cument, has  been  published  in  the  annual  report  of  the 
Minister  of  Mines  for  1920. 

"While  Mr.  Crossland 's  conclusions  are  not  favorable 
as  to  the  economic  importance  of  the  deposits,  the  ore 
toniiajie  beinti-  insufficient  to  warrant  the  installation 
of  the  neeessaiy  e(|uipnient  to  mine  out  the  ore  l)eds 
uder  existing-  conditions,  what  he  says  in  his  description 
of  {geology  of  the  district  and  of  the  character  of  the 
ore  beds  is  rather  a  striUinu'  indication  of  the  mineral 
richness  of  the  region. 

"Everywhere  in  this  area  (Taseko  River  Valley, 
Clinton  ^Mining  Division,  H.C.)  the  iron-ore  deposits 
consists  of  bedded  limonite,  a  variety  of  bog-iron  ore, 
occurring  mostly  in  platy  layers  of  varying  thickness'" 
he  reports.  "Covering  some  of  the  deposits  are  layers 
of  disintegi'ated  brown  earthy  limonite  which  have 
weathered  to  a  crumbly  pulverulent  mass  sometimes  a 
foot  tliick,  and  ranging  in  size  from  a  grain  of  powder 
to  fragments  an  inch  or  two  across.  Below  this  loose 
covering  the  ore  is  found  compact,  with  a  solid  lamin- 
ated structure  paralleling  the  slope  or  floor  of  the 
basin,  on  which  it  has  been  laid  down  in  successive 
layers  during  the  t  ransfoi-mat  ion  of  the  iron  sulphates 
in  the  suri'oundiiig  rock. 

"The  deposits,  being  of  secondary  origin,  are  formed 
by  the  general  circulation  of  water  through  iron-bear- 
ing rocks,  often  absorbing  a  vegetable  acid  which  as- 
sists the  water  to  take  up  iron  in  solution.  Ferrugin- 
nous  minei'als  are  amongst  the  first  and  earliest  that 
fall  a  prey  to  alteration;  carbonic  acid  in  the  water 
aids  in  dissolving  out  the  iron  in  the  surrounding  coun- 
try-rock. The  organic  acids  play  a  part,  and  the  re- 
sulting alteration  of  the  iron  affords  sulphuric  acid 
and  ferrous  sul])hate  which  readily  enter  into  solution 
I  he  decom[)osition  caused  on  the  admission  of  air; 
ferric  hydrate  soon  forms.  Evidence  of  this  process 
is  borne  witness  to  by  the  limonized  roots,  twigs,  and 
fir-needles  found  in  the  ore-beds  that  have  i)eeii  wholly 
or  partly  transformed  to  limonite. 

This  ferric  hydrate  —  i.e.,  limonite  (2Fe,0.,,  3H.,0) 
—  is  formed  as  a  red  scum  wliich,  following  the  law  of 
gravity,  is  carried  to  the  basins,  where  it  gradually 
accumulates.  Theoretically,  therefore,  the  flatter  the 
pitch  the  greater  will  be  the  (piantity  deposited,  and 
in  this  respect  much  de])ends  on  the  physical  features 
of  the  floor  of  the  original  bed-rock  to  account  for  its 
varying  thickness  even  over  a  small  area  covered  by 
an  individual  deposit.  On  all  the  surrounding  hills, 
the  rock-masses  of  which  are  composed  of  cherty  iron- 
stone and  rliyolite  imi)regnated  with  pyrite,  rusty  im- 
pregnated water  can  be  seen  percolating  down  the  hill- 
side, carrying  the  light  films  of  limonite  which  accn- 
mulate  in  the  form  of  bog-iron  ore-beds  in  the  basins 
below. 

"The  number  of  deposits  herein  described  consist 
of  eight  widely  sei)arated  grou|)s  or  sections,  each  of 
which  is  made  up  of  a  number  of  ore-beds.  The  anal.v- 
ses  of  samples  taken  in  different  ways  with  a  view  to 
arriving  at  the  average  character  and  quality  of  the 
ore  agree  very  well  as  to  the  homogeneity  of  the  dif- 
ferent deposits  and  emphasize  the  |)urity  of  I  lie  iron 
ore." 

Of  twenty-seven  samjiles  assayed  there  was  a  langr 
in  the  returns  lietween  44.()()  and  ."jS..")!)  per  cent.  iron. 


"When  Mr.  Crossland  refers  to  'existing  conditions' 
he  means  the  comparative  inaccessibility  of  the  coun- 
try, the  lack  of  transportation  facilities,  etc.  It  is  to 
be  remembered  that  the  section  in  question,  an  area 
of  roughly  about  fifteen  square  nules  embracing  the 
upi)er  part  of  the  valley  of  the  Taseko  River,  lies  be- 
tween the  coast  range  of  mountains  and  the  interior 
plateau  and  is  almost  enclosed  by  mountains,  the 
|)eaks  of  which  reach  elevations  l)etween  7,000  and 
!),000  feet. 

"Some  excerpts  from  a  diary  of  a  member  of  the  ex- 
ploration party  perhaps  will  be  of  interest  as  .showing 
what  the  prospector  has  to  contend  with  in  this  part 
of  l>ritish  Columbia. 


An  open  cut   on   iron  deposit, 
Taseko  River. 


"It  was  decided  on  the  trip  in  'he  says'  to  follow 
tb.e  left  fork  of  Gun  Creek  to  Warner's  Pass,  altitude 
S,000  feet.  Difficulties  were  encountered  on  reaching 
the  snow  in  getting  the  horses  through.  —  After  a  lot 
of  trench  digging  the  horses  reached  camp  and  tents 
were  pitched  for  a  stay  of  two  weeks  on  Red  Creek, 
the  first  limonite  deposit,  at  an  altitude  of  6,200 
feet. — l>ots  of  ])tarmigan  in  sight,  .just  beginning  to 
turn  brown  on  head  and  neck  in  change  from  winter 
to  summer  plumage.  The  male  birds  start  ehackling 
at  sunrise  and  all  da.\-  long  utter  their  peculiar  'go 
back"  cry.  Quite  a  few  found  their  way  into  the 
mulligan  pot. 

"After  nine  weeks'  work  ascertaining  tonnage  of 
ihn>e  deposits  went  on  hunting  excursion  with  party. 
Lots  of  snow  but  no  deer.  A  few  grouse  and  plejity  of 
L'rouiidhogs.  At  noon  a  very  rare  sight  was  .seen,  three 
limber  wolves  a pjta i-eiit ly  on  the  hunt  and  organized. 
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They  were  spread  out  abreast  to  run  dovvu  anything 
that  might  be  put  up.  They  were  on  a  ridge  to  the 
soutli  wliich  was  clear  of  snow.  Too  far  away  for  a 
shot. 

"Week  later  set  out  hunting  in  direction  of  Taseko 
Lakes,  which  are  at  an  altitude  of  4,200  feet.  Near 
the  lakes  it  became  quite  warm  with  plenty  of  grass 
and  myriads  of  mosquitos.  A  big  buck  was  killed. 
On  the  way  up  rest  was  enjoyed  on  top  of  high  bluff 
near  the  old  Chilcotin  Indian  trail.  We  had  splendid 
view  of  big  stretch  of  country,  tremendous  expans^e  of 
mountain  on  all  sides  and  below  the  virgin  valley,  rich 
in  its  abundant  verdure  with  the  lakes  glimmering  in 
its  centre.  On  the  Whitewater  river  could  be  seen  a 
colony  of  beavers  going  back  and  forth  busily  at  work 
on  a  dam.  On  starting  up-hill  a  pair  of  goats  and  some 
kids  were  sighted  on  a  ledge.  We  watched  without 
disturbing  them  as  we  were  above  and  the  wind  blow- 
ing in  the  other  direction. 

The  writer  tells  of  switcliing  camp  .several  times,  of 
prospecting  a  numbjer  of  other  deposits,  and  states  that 
the  first  fall  of  snow  occurred  on  the  28th  of  August. 
The  second  week  in  September  it  snowed  every  day 
more  or  less." 


PRODUCTION  OF  IRON  AND  STEEL  IN  CANADA 
DURING  JUNE  AND  JULY  1921. 

Pig  Iron  and  Ferro  Alloys. 

(Abstract  of  Montlily  Report  of  Dominion  liureau  of 
Statistics.) 

The  total  output  of  pig  iron  and  ferro-alloys  during 
July  showed  an  increase  of  more  than  two  thousand 
tons  over  the  production  reported  by  the  Dominion 
Bureau  of  Statistics  for  June.  Pig-iron  output  re- 
mained steady  at  slightly  over  fifty-four  thousand  ton.s; 
but  the  production  of  the  several  grades  varied  consid- 
erably from  the  amounts  reported  for  the  preceding 
month.  I>asic  iron  declined  from  48,870  long  tons  in 
June  to  40,720  ton.s  in  July,  all  of  which  was  produced 
by  the  makers  for  their  own  use.  Foundry  iron  which 
showed  a  total  of  5,214  tons  in  June  was  used  by  the 
makers,  and  the  balance,  1,204  tons  was  produced  for 
sale.  The  ratio  of  foundry  iron  produced  for  use  to 
the  amount  made  for  sale  was,  therefore,  eight  to  one 
in  July,  while  in  the  preceding  month  the  ratio  was  one 
to  five.  There  was  a  marked  increase  in  the  produc- 
tion of  malleable  iron  during  the  month,  the  output 
rising  from  661  tons  made  in  June  for  sale  to  2,922  tons 
made  during  Juy  for  the  use  of  the  producing  firms. 
Electric-iron  castings  showed  an  advance  over  the  pre- 
vious month's  record,  the  figures  for  the  two  months 
being  67  tons  in  June  and  105  tons  in  July.  Of  the  en- 
tire output  of  pig  iron  over  90  per  cent  was  reported 
as  having  been  made  for  the  \ise  of  the  companies  pro- 
ducing. 

The  production  of  spiegeleisen  was  resumed  in  July 
and  a  total  of  2,830  long  tons  was  made  for  further  use. 

Other  ferro-alloys,  consisting  entirely  of  the  .several 
grades  of  ferro-silicon  amounted  to  659  tons  during  the 
month,  all  of  which  was  made  in  electric  furnaces  and 
j)r()(luced  for  sale. 

Tlu're  were  no  changes  during  the  month  in  the  num- 
ber of  blast  furnaces  active,  the  six  furnaces  imported 
in  blast  at  the  end  of  June  being  kept  in  operation 
throughout  the  month.  At  th  close  of  the  month,  there- 
fore, six  furnaces  were  active,  namely,  three  at  Sault 
Stc.  ^fai-ic.  one  at  Ilamilton  and  two  at  Sydney. 


Steel  Ingots  and  Castings. 
While  the  output  of  steel  ingots  and  ca.stings  during 
the  month  of  July  was  still  almost  4000  tons  in  exce.ss 
f)f  the  monthly  average  for  the  seven  months  of  the 
current  .year,  the  actual  output  was  about  10,0(X)  tons 
lower  that  the  quantity  prorluced  during  the  preceding 
month.  The  principal  decline  was  in  the  production  of 
steel  ingots  which  dropped  from  62,339  tons  in  June 
to  52,641  tons  in  July.  Practically  all  the  steel  made 
during  the  month  was  basic  open-hearth,  52,111  tons 
being  protluced  by  the  makers  for  their  own  further 
use.  In  addition  to  this  amount  four  tons  of  converter 
steel  and  446  tons  of  electric  steel  was  made  and  used. 
The  total  output  of  steel  ingots  made  for  sale  amounted  • 
to  only  160  tons  during  the  month.  The  production 
of  basic  open-hearth  steel-castings  during  July  was 
nearly  double  that  of  the  previous  month,  the  actual 
output  amounting  to  630  tons  as  compared  with  389 
tons  in  the  preceding  month.  The  ratio  of  the  produc- 
tion for  use  to  the  production  for  sale  was  maintained 
and  the  quantities  produced  were  185  tons  of  basic 
open-hearth  steel-eastings  made  for  use  and  445  tons 
for  sale. 

Electric  steel  production  declined  1,278  tons  in  June 
to  608  tons  in  the  current  month.  Of  the  latter  amount 
227  tons  was  produced  for  further  use  and  331  tons  for 
sale. 

Converter  steel  castings  produced  during  the  month, 
amounted  to  99  tons,  all  but  10  tons  of  which  was  made 
for  sale. 

From  the  foregoing  it  will  be  seen  that  the  output 
of  direct  steel  castings  of  all  kinds  amounted  to  a  total 
of  1337  tons  during  July,  a  decline  of  more  than  400 
tons  from  the  1764  tons  produced  in  June.  Of  the 
1337  tons  reported,  865  tons  made  for  sale  and  472  tons 
was  used  by  the  producers.  The  average  monthly  pro- 
duction for  the  seven  months  ending  July  of  the  cur- 
rent year  was  50,000  tons.  Output  for  the  past  three 
months,  it  will  be  noted,  has  been  in  excess  of  the  aver- 
age monthly  production  for  this  year  to  date. 

The  average  monthly  production  of  pig-iron  and  steel 
in'  Canada  is  calculated  annually  since  1907  to  have 
been  as  follows : 

(Long  Tons) 
Pig  Iron       Steel  Ingots  &  Castings. 


1907    48.000    •  53,000 

1908    47,000  44,000 

1909    56,000  56,000 

1910    60,000  •  61,000 

1911    68,000  66.000 

1!)12    75.000  71,000 

1913    84,000  87,000 

1914    58,000  62.000 

1915    68.000  76.000 

1916    87,000  106.000 

1917    87,000  130.000 

1918    89.000  140.000 

1919    68,000  77.000 

1920    81,000  !t2.000 


1921   (7  months)    52,000  .50,000 

As  forecasted  in  the  last  issue  steel  production  during 
June  and  July  showed  some  slight  increase,  and  August 
figures  should  run  about  55,000  tons  or  approximately 
half  capacity  of  the  plants  at  this  time. 

The  closene.ss  of  the  figures  for  pig-iron  and  steel 
production  indicate  very  small  movement  of  pig-iron 
across  the  border,  and  virtually  all  pig-iron  produced 
is  being  used  for  manufacture  of  steel  rails  for  the 
Canadian  National  Hailwavs. 


.Septenil)or,  1921. 
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With  the  possible  exception  of  hif>'h-speed  tool  steel, 
the  serviee  (leniancled  of  rock-drill  .steel  is  probably 
more  precarious  than  that  of  any  other  tool  steel.  Un- 
aided by  the  helpful  influence  of  alloys  and  dependent 
solely  on  the  efficiency  of  the  heat  treatment  applied 
for  its  ability  to  stand  up  under  the  abuse  to  which  it 
is  necessarily  subjected,  rock-drill  steel  is  worthy  of  in- 
tensive study.  For  its  iieat  treatment  the  smith  has 
liis  fire,  an  oil  fire  perhaps,  and  a  quenching  bath;  he 
.iudges  the  temperature  by  his  eye.  There  are  shops 
whei-e  excellent  drills  are  produced  by  this  method, 
but  there  are  more  where  the  product  varies  between 
very  good  and  very  bad.  Pyrometers  with  specially 
designed  ecpiipment  are  used  in  but  feAV  cases. 

But  the  responsibility  for  rock-drill  failures  does  not 
rest  entirely  on  the  smith.  Little  has  been  published 
concerning  the  efficiency  of  drill  steel,  though  the 
"Canadian  Mining  Journal" '  '  published  the  breakage 
record  of  a  large  number  of  hollow  drill  steels.  This 
record  indicates  that  most  of  tlie  breaks  occur  during 
the  early  life  of  the  steel  and  that  as  a  given  batch  of 
steel  is  used,  its  percentage  of  breakage  decreases. 
This  fact,  the  article  points  out,  is  at  variance  with  the 
much-talked-of  theory  coneerning  failure  from  crystal- 
lization and  fatigue.  It  seems  to  point  to  the  fact  that 
the  greater  part  of  drill-steel  failure  from  breakage  is 
traceable  to  faulty  manufacture,  resulting  in  defects 
in  the  bore  of  the  hollow  steel  from  inclusions  of  slag 
or  oxides,  etc.  As  this  defective  material  meets  with 
early  failure,  it  is  weeded  out.  h\  addition,  some 
breakage  may  be  caused  bj'  a  lack  of  proper  condition 
with  respect  to  heat  treatment  of  the  steel  as  furnished 
by  the  manufacturer. 

In  the  article  mentioned,  the  breakage  of  I'/^-iu- 
(3.17  cm.)  hollow  steel  is  given  as  4.62  per  cent,  for  the 
early  period  of  use,  Avith  a  decrease  to  3.35  per  cent, 
and  2.67  per  cent,  with  time  in  use.  For  1-in.  (2.5  cm.) 
hexagonal  hollow  steel,  the  figures  for  the  breakage  are 
0.18  per  cent,  and  0.06  per  cent. ;  attention  is  called  to 
the  "enormous  decrease  in  breakage  by  the  use  of  smal- 


•  Metallurgist,  Nortii  Central  Experiment  Station, 
U.S.  Bureau  of  Mines. 
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ler  diameter  drills."  The  figures  are  given  as  so  many 
"drills  sharpened,"  but  there  is  no  wa.y  of  determining 
the  percentage  of  tools  broken,  which  must  be  consider- 
ably higher.  For  instance,  from  May  10  to  August  9, 
or  three  months,  there  was  a  breakage  of  2883  drills  out 
of  85,882  drills  sharpened,  which  means  an  average  of 
32  broken  steels  per  day  out  of  954  .steels  sharpened 
per  (lay.  Of  course,  some  of  these  broken  steels  arc 
made  into  shorter  drills  and  are  not  lost,  so  that  it  is 
impossible  to  determine,  from  the  figures,  what  the 
true  pei'centage  of  drills  broken  wa.s.  The  figures  are 
from  records  of  a  total  of  over  190,000  tools  sharpened. 

Breakage  Caused  by  Faulty  Practice  in  Forging-  and 
Hardening. 

Breakage  near  the  shank  and  bit  ends  of  the  steel  is 
caused  for  the  most  part,  by  faulty  practice  in  forging 
and  hardening.  The  New  Jersey  Zinc  Co.,  through  the 
kindness  of  Mr.  B.  F.  Tillson,  has  placed  at  the  disposal 
of  the  Bureau  of  Mines  records  of  drill-steel  perform- 
ance at  Franklin,  N.  J.  More  than  usual  precaution 
was  taken  in  the  gathering  of  these  data ;  those  familar 
with  the  drill  steel  will  realize  the  troubles  incident  to 
following  tools  in  their  many  trips  between  the  black- 
smith and  the  miner.  The  tests  were  made  with  differ- 
ent lengths  of  steel,  praeticallj^  all  of  them  not  .shanked, 
used  in  different  kinds  of  drills  and  tested  at  different 
times.  Undoubtedly,  the  length  of  the  steel,  the  kind 
of  drill,  and  the  difference  in  conditions  existing  in  the 
testing  of  steel  day  by  day  have  some  bearing  on  the 
question  of  drill-steel  failures.  However,  no  steel  has 
been  consistently  favored  or  penalized  with  respect  to 
these  variables.  It  would  of  course,  be  ideal  to  have 
had  all  variables  eliminated,  except  that  of  the  brand  of 
steel  used,  but  these  tests  were  not  run  for  the  purpose 
to  which  they  have  been  put  in  this  paper.  Another 
desirable  feature  of  this  kind  of  te.sting  is  that  all  tools 
be  tested  to  destruction,  either  until  they  had  broken 
into  unusable  lengths  or  had  worn  too  short.  Records 
were  kept  of  about  109  steels,  representing  seven 
lirands,  showing  breakage,  number  of  sharpenings,  time 
of  drilling,  and  footage  drilled.  Where  breakage  was 
recorded  the  pieces  were  measured  and  the  position  of 
the  break  thus  located.  All  of  the  steels  were  of  the 
.same  type  of  composition — carbon  steels  of  0.85  to  0.95 
perjjent.  carbon. 
2  " 
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As  tlir  (Mids  of  the  tools  }iro  ,snb,jo(!tcd  to  licat  treat- 
iiH'iil  Jind  for-fjiiij;  aftfir  leaving  tlie  inanufjictiirer,  only 
such  brciiks  ;is  octMirrcd  between  |)oints  10  in.  from 
eitber  end  ciin  safely  be  .said  to  be  eaused  l)y  fuidty 
manufacture.  Such  breaks  are  recorded  in  Table  I. 
Uraiids  C  and  E  are  evidently  an  inferior  product  and 
if  tliey  are  left  out,  the  total  percentage  of  breakage  is 
found  to  be  but  4.7  per  cent.  This  breakage  was  ex- 
perienced in  the  testing  of  3576  in.  (90.8  m)  of  drill 
steel  and  represents,  numerically,  three  breaks,  or  an 
average  of  a  break  for  each  100  ft.  of  steel.  It  can 
liariUy  be  claimed  that  a  defect  for  each  100  ft.  of  hol- 
loAV  drill  steel  is  extraordinarily  liigh  ;  on  the  contrary, 
it  seems  a  remarkably  good  performance  and  indicative 

TABT.K  1. 

.\umt)«rf>f  Number  of  tools 

Brand                                      tools             lliiit  broke  I'crcent 

A                                                           I                          0  0.0 

B                                                       I                        0  0.0 

('                                                           7                         3  42.8 

n  .    11  0  0.0 

R   :;i  II  .58.3 

F   fi  1  16.7 

(!  .  .   :i!t  2  5.1 

Total    .  .       !»r.  20  21.1 

of  a  steel  of  very  high  (piality,  for  it  is  unfair  to  attri- 
bute all  the  breakage  to  the  defective  steel.  Granting, 
then,  that  considerable  of  this  breakage  is  due  to  de- 
fective material,  there  remains  a  negligible  nunilxT  of 
failures  to  be  attributed  to  other  agencies,  among  which 
will  appear  so-called  cry.stallization  from  fatigue.  It 
is  of  interest  to  note  that  Brand  C3  is  in  use  at  the  mine 
from  which  the  figures  appearing  anonymously  in  the 
"("anadiaii  Mining  .lonrnal"  were  oljtained. 

Location  of  Breaks  in  Drill  Steels. 
The  total  breakage  is  given  in  Table  2.  Here  a  divi- 
sion is  made  of  breaks  that  occurred  within  10  in.  25.4 
cm.)  of  the  bit  end,  within  10  in.  of  the  shank  end,  l)e- 
tween  points  10  in.  from  either  end  but  nearer  tlie  bit 
end,  and  between  points  10  in.  from  either  end  but 
nearer  the  shank  end.  There  was  a  total  of  2."):',  breaks, 
of  which  17:5,  or  6H.4  per  cent.,  were  in  the  half  of  the 
steel  witii  the  shank  and  SO  in  the  half  with  the  bit; 
68  per  cent,  of  the  breakage  in  the  middle  section  of 
the  steel  was  nearer  the  slianls  em!  than  the  bit  end. 
That  breakage  is  more  prevalent  in  tlie  half  of  the  steel 
nearer  the  drill  is  to  ex[)ected  when  it  is  considered 
that,  while  the  l)it  end  is  left  free  to  yield,  under  the 
bending  and  vibratory  stresses  applied,  the  shank  end 
is  held  fairly  rigid  in  the  drill.  Table  2  shows  that 
about  90  per  cent,  of  the  total  breakage  occurred  with- 
in 10  in.  (25.4  cm.)  of  the  ends  of  the  steel;  in  otlier 
words,  in  the  portion  of  the  steel  heated  for  forging. 
Some  of  this  lireakage  may  be  said  to  be  caused  l)\' 
fatigue,  but  the  existence  of  such  a  phenomenon  in  steel 
is  doubtful  and  is  denied  bv  manv  investigators. 


In  order  lo  get  a  better  idea  of  the  location  of  breaks 
at  the  eufls  of  the  steel,  the  curve  shown  in  Fig.  1  ban 
been  f>lotted.  This  curve  has  been  derived  by  plotting 
at  the  even  inch,  breaks  that  occurred  within  in. 
(1.27  em.)  of  that  point.  The  position  of  maximum 
breakage  in  the  tools  shown  by  the  sketches  of  the 
shank  and  bit  ends.  The  different  steps  taken  in  forg- 
ing and  hardening  the  steel  are  given  in  order  that  the 
full  value  of  this  curve  may  be  appreciated.  The 
.shank  end  is  considered  first.  When  a  collar  is  neces- 
sary, which  was  not  the  case  in  the  tests  nnder  discus- 
sion, the  fresh  steel  is  heated  for  about  6  or  7  in.  )15.2 
or  17.8  cm)  from  the  end  and  the  collar  is  forged  by 
upsetting.  The  condition  of  the  metal  at  the  farthest 
point  of  heating  undergoes  a  rather  sharp  change  from 
the  annealed  structure  of  the  original  material  to  a 
structure  produced  by  the  cooling  from  the  forging 
temperature.  The  shank  is  then  reheated  for  a  dis- 
tance, which  probably  varies  up  to  7  in.  from  the  enii. 
to  a  temperature  above  its  critical  range,  but  probably 
below  the  temperature  for  forging,  and  is  j)lunged  in 
oil.  There  is,  then,  a  change  from  the  annealed  to  the 
oil-(|uenched  condition.  When  a  lug  or  collar  is  forged 
there  may,  therefore,  be  a  number  of  structurally  dif- 
ferent zones,  depending  on  the  length  of  the  steel  heated 
for  hardening;  namely,  the  original  structure  of  the 
bar,  that  produced  in  the  cooling  of  a  part  of  the  bar 
heated  for  the  ui).setting  operation  but  not  worked,  that 
jiroduced  in  the  upsetting,  and  finally  the  oil-hardenetl 
structure  of  the  end.  When  it  is  realized  that,  while 
the  shank  end  of  the  steel  is  supported  in  the  chuck  of 
the  drill,  the  shaft  of  the  steel  outside  the  drill  is  sub- 
.jected  to  considerable  vibratory  and  bending  stresses, 
the  stresses  that  this  heterogeneous  region  is  expected 
lo  wilhstaiiil  will  be  apjireciated.  It  is  no  woiuler  that 
most  of  the  failures  From  breakage  are  found  in  th'ii* 
region. 

Much  the  same  kind  of  operation  is  undergone  by  the 
bit  end  of  the  steel.  About  4  in.  (10  cm.)  of  it  is  heated 
for  forging,  and  afterwards  only  i/.  to  1  in.  (1.27  to 
2.5  cm.)  is  heated  for  (|uenehing  in  water.  Here,  again, 
there  are  probably  tliree  zones  of  structurally  different 
material,  and  the  breakage  is  maximum  at  about  3  in. 
(7.6  cm.)  from  the  tip  of  the  bit. 

The  condition  just  outlined  point  to  the  necessity  of 
closely  controlling  all  the  conditions  for  heating  anil 
cooling.  This  is  borne  out  by  the  record  or  sharpen- 
ings  in  Table  3,  which  includes  the  .sharpenings  neces- 
sitated by  breakage,  because  the  records  did  not  dif- 
ferentiate with  respect  to  sharpenings  Jiecessitated  by 
dullness  and  those  made  necessary  as  a  result  of  break- 
age, the  number  of  sharpenings  having  been  kept  and 
not  the  duration  of  the  run  for  each.  The  small  num 
ber  of  breaks  encountered  in  brands  A  aiul  B  accounts. 


Table  3 


Brand 

Number 
of  Tools 
Tested 

Number 
of  Sharp- 
enings 

Total  Drilling  Time 

Footage  Drilled 

Average  Drilling 
Time  per  Sharp- 
ening 

.\verage  Footage 
per  Snarpening 

.\verage 

Inches 

per 
Minute 

Hours 

Min. 

Sec. 

Feet 

Inches 

Min. 

Sec. 

Feet 

Inches 

A  

B  

C  

D  

E  

F  

0  

Total  

8 
8 
5 
U 
24 
0 
47 

12 
15 
33 
78 

162 
56 

286 

23 
20 
11 
31 
26 
14 
119 

6 
37 
17 
11 
12 
22 

6 

00 
30 
00 
45 
41 
3 
5 

720 
560 
447 
822 
645 
4S4 
3782 

I 
I 
2 
11 
1 
0 
4 

115 
S2 
20 
23 
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15 
24 

30.0 
30.0 
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42.6 
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37 
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13 
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ROLLING 
MILL  EQUIPMENT, 


RUBBER  WORKING  MACHINERY. 


f 

V  RUBE 

f     HERRINGBONE  GEAR  DRIVES.  CUT  UNDER 
\  FAWCUS  PATENTS. 

HEAVY  OIL  ENGINES:  MARINE  and  STATIONARY. 

DRIVE.  LINE  and  PROPELLER  SHAFTING. 
STERN  TUBES  and  GLANDS. 

MACHINED— HIGH  GRADE  IRON 
CASTINGS  FROM  AIR 
FURNACE  AND 
CUPOLA. 
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ill  a  measure,  for  tlie  great  drilling  time  per  sharpening. 
The  total  average  drilling  time  per  sharpening  is  prac- 
tically 23  min.  for  an  average  footage  of  about  11%  ft. 
(3.5  m.),  yet  the  maximum  drilling  time  per  sharpen- 
ing for  any  tool  was  6  hr.  43  min.  and  30  sec.  for  a  foot- 
age of  about  245  ft.  9V2  in.  (61  m.).  There  is,  there- 
fore, room  for  considerable  improvement  of  the  average. 

Concliisions. 

To  siiniiiiiU'i/.t',  drill  steel  sliould  be  in  the  best  eondi- 
lioii  wlicii  received  from  the  manufacturer,  free  from 
imperfect ioiLs  of  ii  mechanical  nature  and  from  imjjuri- 
ties;  it  should  iilso  he  in  the  best  ;innealed  condition  to 
withstand  the  vibration  niul  shock  its  service  will  en- 
tail. 

There  is,  for  a  given  steel,  a  temperature  and  a  rate 


of  cooling  from  this  temperature  that  will  produce  the 
conditions  that  will  best  withstand  the  stresses  of  shock 
and  bending. 

Lack  of  uniformity  in  performance  shows  a  lack  of 
uniformity  in  the  heat-treating  operations,  which  may 
be  overcome  by  the  devising  of  means,  of  an  automatic 
or  "fool-proof"  nature,  that  will  attain  the  desired  re- 
sult without  calling  for  excessive  skill  on  the  part  of 
the  smith. 

Experimentation  with  the  heat  treatment  of  the 
Mhank  and  bit  ends  of  the  steel  might  lead  to  alterations 
iu  the  present  method  of  heat  treatment  that  would  do 
away  with  or  mitigate  the  evil  effects  of  the  sharply 
defined  zones  of  structurally  different  material,  which 
must  result  to  a  more  or  less  extent  from  present 
practice. 


Fig.    1.  —  Curve  showing    breaks  that 
occurred  within  Yz  in.  of  the  even  inch. 
Also  sketch  of  shank  and  bit  ends. 
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Service 

WE  examine  your  fu  e  in- 
surance policies  and  tell 
you  where  they  can  be  im- 
proved. 

We  inspect  your  premises 
and  show  you  where  an  in- 
vestment will  minimize  your 
chances  of  interruption  by 
(ire  and  at  the  same  time  re- 
duce your  premiums. 

We  maintain  difrercnt  dopart- 
nients,  each  under  Ihc  t;tiiilancc 
of  an  expert.  Our  dcparl  nient 
managers  are  familiar  with  the 
best  forms  of  contracts  and  the 
best  rates  ohl ainablc. 
We  act  for  >ou  and  see  that  your 
ju.st  chiinis  are  promptly  met.  We 
are  your  broker. 

Send  for  Pamphlet  H 


IRISH  &  MAULSON 

LIMITED 


I  ii-iinitici-  Broke  r-; 


(  )H( )N  I  (  I 


MONTREAL 


WINNIPEG  RAILWAY  TO  HAVE  BIG  POWER 
PLANT. 

It  is  reported  from  Winnipeg  that  arrangements  have 
been  concluded  for  the  financing  of  a  $10,000,000  power 
developing  project  at  Great  Falls  on  the  Winnipeg 
River,  A.  W.  McLimont,  Vice-President  of  the  Winni- 
peg Electric  Railway  Company,  has  announced.  Mr. 
McLimont  recently  has  returned  from  a  trip  East, 
where  he  consulted  with  officials  of  financial  corpora- 
tions. 

When  completed,  the  plant  to  be  developed  will  have 
a  capacity  of  168,000  horse  power.  Work  on  the  pro- 
ject has  been  begun,  and  about  200  men  now  are  em- 
ployed. Later  from  1,000  to  2,500  men  will  be  em- 
ployed on  the  construction  of  the  plant,  which  will  be 
one  of  the  world's  largest  systems  for  the  development 
of  electrical  power.  Tt  Avill  be  completed  in  1927,  it  is 
announced. 

The  undertaking  will  be  carried  out  under  the  chart- 
er of  the  Manitoba  Power  Company,  Ltd.,  which  com- 
]iany  is  taking  over  the  plant  and  assets  of  the  Winni- 
jieg  River  Power  Company.  Ltd.  Tn  the  IManitoba 
Power  ( -ompany,  Ltd.,  Sir  Augustus  Nanton,  as  Presi- 
dent will  be  surrounded  by  a  strong  directorate,  A.  W. 
IMcLimont  will  be  Vice-President,  and  the  active  man- 
agement of  cniistruction  and  operation  will  be  in  his 
liands. 

Nes})itt.  Thompson  &  Co.,  Ltd..  investment  bankers, 
of  Montreal,  who  will  have  associated  with  them  sev- 
eral eastern  banking  houses,  will  finance  the  develop- 
ment. A.  J.  Nesbitt,  who  is  head  of  the  above  firm,  is 
al^»o  a  director  of  the  Winnipeg  Electric  Railway  Com- 
pany. 


IRON    ANT)   STEEL   OF  CANADA 


Sftptpmbpr.  1921. 


ELIMINATING     BLOW     HOLES     IN  THERMIT 
WELDS  BY  THE  USE  OF  NEW  MOLDING 
MATERIAL  AND  NEW  STYLE  MOLD 
BOXES. 

A  now  «rra(le  nl"  iiioldiiifz:  material  for  Tlicnnit  weld- 
ing has  recently  i)een  developed  by  the  Metal  &  Thermit 
Corporation,  New  York,  for  repairing  roll  necks, 
pinions,  crank  shafts,  locomotive  frames  and  other 
heavy  steel  sections  for  steel  plants,  which,  as  proved 
by  extensive  researches  and  practical  experiments,  when 
used  in  accordance  with  the  refridar  Thermit  practice, 
will  definitely  prevent  blf)w  holes  and  assure  sound 
welds.  This  new  moldinfi  material  has  already  been 
introdiiced  in  many  of  the  larger  railroad  shops,  where 
the  boieficial  results  obtaine(l  therefrom  have  won  en- 
thusiastic approval.  The  new  material,  designated  as 
"Thermit  .Molding  Material"  is  quite  different  from 
ordinary  molding  material  and  in  all  Thermit  work, 
either  this,  or  a  substitute  which  has  been  tested  and 
approved  by  the  xMetal  &  Thermit  Corporation  should 
invariably  be  used.  In  view  of  the  great  importance 
of  using  this  uew  molding  material,  it  is  now  beng  sold 
practically  at  cost. 

The  design  of  the  new  molding  material  is  based  on 
tlie  theory  that  good  silica  sand  will  stand  the  heat  of 
the  Thermit  reaction  very  well  and  that  the  weakne.ss 
in  all  molding  material  is  the  clay  binder.  Therefore, 
there  should  be  as  little  clay  as  possible  in  the  mixture, 
in  order  to  make  the  mold  more  refractory  and  to  in- 
crease its  porosity,  ll  is  logical  thci-eforc,  that  the  use 
of  a  plastic  clay  be  .selected  instead  of  a  fire  clay,  as  for- 
merly. The  sand  and  plastic  clay  are  ground  together  in 
foundry  pan  or  moller,  with  the  intention  of  coating 
each  grain  of  sand  with  a  minimum  thickness  of  clay. 
This  luis  resulted  in  a  good,  clean  molding  material, 
which  should  be  ramnunl  hard  in  the  mold,  which  will 
stand  well  under  the  jji'ehcating  fhune  and  which  is 
extremely  porous  to  the  gases  generated  in  the  nu)ld  re- 
sulting in  a  sound  weld  with  a  very  clean  exterioi-.  Al- 
though suitable  molding  material  can  i)e  made  by 
creasing  the  clay  content  slightly  and  mixing  the  clay 
and  sand  thoroughly  liy  liaiul,  it  is  not  so  good  as  that 
made  with  a  smaller  clay  content  in  the  Foundry  pan  or 
or  moller. 

The  mixture  now  being  used  is  composed  of  the  fol- 
lowing: 3  parts  clean,  sliarp  silica  saiul,  (100  percent 
of  which  should  pass  through  a  screen  having  a  .03  in. 
square  opening,  and  40  percent  of  which  should  be  re- 
tained on  a  screen  having  a  .012  in.  square  opening) 
mixed  with  1  part  Welsh  Mountain  plastic  clay.  These 
parts  are  first  thoroughly  mixed  in  the  moller  together 
Avith  l/40th  part  glutrin  by  volume  and  sufficient 
water  (l/12th  part)  to  bring  to  the  proper  consistency. 
If  mixed  by  hand,  the  sand  aiul  clay  nnist  be  dried  be- 
fore mixing  (being  careful  iu)t  to  subject  the  clay  to 
a  temperature  higher  than  400"  F.)  and  thoroughly 
mixed  before  adding  the  glutrin  and  water.  The  glut- 
rin should  be  mixed  with  the  water  before  adding  to 
the  sand  and  clay. 

Tn  case  a  plastic  clay  fatter  than  the  Welsh  Moun- 
tain be  used,  the  mixing,  of  course,  will  have  to  be  more 
thorough  and  less  clay  used.  Welsh  Mountain  clay  is 
being  used  in  the  present  mixture  because  in  carefully 
run  tests  it  has  proved  to  be  the  most  refractory.  The 
use  of  the  new  molding  nuiterial  necessitates  harder 
packing  next  tn  the  weld:  in  fact,  the  regular  Thermit 
i-ainnuM'  nmy  be  suiiplemented  by  the  use,  for  instaiu-e, 
of  a  tool  having  an  end  %"  x  ^V2".  so  that  the  operator 
may  be  able  to  peen  the  sand  next  to  the  wax  collar 
and  the  various  patterns. 


It  is  absolutely  essential,  in  the  profluction  of  sound 
welds,  to  be  sure  that  no  loose  sand  exist.4  in  the  mold 
when  the  Tliermit  steel  is  poured.  This  is  why  verv' 
hard  ramming  is  advocaterl,  also  why  it  is  most  im- 
portant to  blow  out  all  loose  material  from  the  interior 
of  the  mold  by  putting  the  preheating  burner  in  the 
riser  before  the  heating  gate  is  plugged  and  being  sure 
that  no  sand  is  detach(>d  by  the  operation  of  inserting 
this  heating  gate.  The  burner  should  be  removed  from 
the  riser  before  plugging  the  heating  gate,  because  other- 
wise it  may  detach  some  sand,  which  could  not  be  blown 
out  after  the  plug  is  in  place.  The  heating  gate  plug 
should  be  thoroughly  dry;  and,  if  it  has  been  carried  in 
stock  for  some  time,  it  should  be  warmed  before  using. 

By  perforating  the  sides  and  bottom  of  the  mold 
l)ox,  the  escape  of  the  ga.ses  which  pass  through  the 
molding  material  is  greatly  facilitated.  •%"  dia.  holes, 
spaced  3  or  4  in.  apart,  are  sufficient.  To  facilitate  the 
escape  of  gas  from  the  bottom  of  the  mold  box,  the 
mold  should  rest  on  blocks,  not  directly  upon  the  foun- 
dry floor.  As  unnecessary  molding  material  simply  in- 
creases the  resistance  to  the  passage  of  gas,  the  mold 
box  should  be  made  as  small  as  possible  commensurate 
with  safety.  P'or  example,  in  welding  a  4  in.  x  4  in. 
section,  only  about  4  in.  of  sand  is  necessary  at  all 
points,  except,  perhaps,  on  the  pouring  gate  side.  It 
is  most  important  to  thoroughly  vent  the  mold  box  by 
forcing  a  rod  or  wire  down  at  a  number  of  points  to 
within  y->"  or  so  of  the  collar.  Care  should  be  taken 
that  these  do  not  touch  the  collar  because  such  vent 
holes  will  fill  with  steel  and  will  therefore  not  facilitate 
t he  escajic  of  gas. 


CAN.  BRILL  COMPANY  TAKES  OVER  PRESTON 

CAR. 

Shareholders  of  the  Preston  Can  &  Coach  Co..  Pres- 
ton, Ont.,  have  approved  arrangements  whereby  the 
Canadian  l>rill  Company,  Ltd..  will  take  over  and  oper- 
ate its  plant.  The  new  comjiany  is  st^irtini;  ojjerations 
immediately  and  has  behind  it  the  entire  financial,  en- 
L'ineering  and  nuinufact  nring  resfnirces  of  the  -I.  (i. 
I>rill  Company  of  Philadelphia,  of  whi(di  the  new  com- 
pany is  a  subsidiary. 

The  new  company  start  o|)erations  with  a  substantial 
volume  of  business,  having  orders  on  hand  from  Tor- 
onto and  Winnipeg  and  the  Timiskaming  &  Northern 
Ontario  Railway,  which  will  serve  to  solve  the  unem- 
ployment problem  in  Preston.  The  reorganization  of  th  • 
Preston  Car  &  Coach  Company  will  mean  the  bringing 
of  considerable  American  money  to  Canada  at  once, 
and  an  increasing  amount  before  long.  All  the  work 
will  be  done  in  Canada,  and  it  will  mean  an  increase  in 
the  purchasing  in  this  country,  orders  already  having 
been  placed  with  some  Toronto  firms. 

The  J.  Ci.  Brill  Cmpany  of  Philadelphia,  the  owners 
of  the  new  company,  is  the  largest  company  in  the 
electric  street  railway  car  business  in  the  world,  and 
it  also  manufactures  automobile  bus  bodies.  The  par- 
<Mit  plant  is  operated  in  Philadelphia  and  there  are 
other  big  ])lants  at  St.  Louis.  Springfield  ami  Cleveland, 
and  one  in  Paris.  France. 

The  President  of  the  new  company  is  Samuel  M. 
Curweu  of  Philadelphia,  President  of  the  Brill  Com 
pany  and  all  subsidiaries;  F'irst  Vice-President.  H.  K. 
Ilauck.  Ceneral  Manager  of  the  G.  C.  Kuhlam  Car 
Company  of  Cleveland  :  Second  Vice-President.  A.  N. 
W.  Clare  of  Preston.  IT.  D.  Scully  is  a  director  and 
General  Manager,  .\nother  (^aiuulian  director  is  yet 
to  be  ai^iviinted.  as  well  as  two  nmre  American 
directors. 
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Index  to  Mill  Supplies 

This  Directory  is  published  in  Ihe  iiiteresta  our  reaiierB.  Buyers  who  are  unable  to  find  out  what  th«y  deaire  ace 
invited  to  communicate  witli  ttie  publishers  of  this  Journal,  who  In  all  probability,  will  be  able  to  givo  the  lesJi'ed 
Information. 


Aocumnlators,  Hydraulic: 

Stnart-'riinier   M.-u-hitie  Co..   llainlUoii.  Out. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Branlford,  Can. 

A.lr  Compraaaora: 

R.  T.  Gllman  &  Co.,  Montreal. 

Aluminum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 

Ang'le  Bars: 

.'^leel  ("onipaiiy  of  I'aiiaa,  Ltd..   Hamilton,  Out. 

Barbed  Wire  Galvanized: 

Steel   Compiiny  of  Canada,   Ltd.,  Hamilton.  ()nl. 

Anchor  Bolts: 

.Sieel  Company  of  Canaa,   Ltd..  Hamilton,  ()nt. 

Azlea: 

United  States  Steel  Products  Co.,  New  York. 
Azlaa,  Car: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  NS 

Axlaa,  I^ocomotlve; 

Nova  Scotia  Steel  &  Coal  Co.,  Lmiiled.  New  (ilasgow,  N.S 

B'trral  Stock  (Black  Sta«l  Sheets) : 

Seneca  Iron  iir  Steel  Co..  Buffalo.  N.T. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 

^       « «rs: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  Slates  Steel  Products  Co..  New  York. 

bars.  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian  Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Ferguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton,  Ont. 

Beals,  McCarthy  &  Rogers,  Buffalo.  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steal: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  .Scotia  .'=!teel  &  Coal  Co..  limited.  New  Glasgow.  N.,S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Billets,  Blooms  and  Slates: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S, 

Nova  Scotia  Steel  &  Coal  Co..  Limited,  New  Glasgow,  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton.  Ont. 

Belting,  Rubber: 

Dnnlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 
Benzol: 

Dominion  Iron  &  Sleel  Coy..  TAd..  Sydney.  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blndera,  Cor«: 

Hyde  f[  Sons.  Montreal,  Que. 

Bins,  Stael: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  Sc  Hrown  Structural  Steel  &  Iron  Works.  Ltd.,  Toronto 
'I'oioiito  Iron  WoiI(.<j,  Toronto,  Ont. 

Black  Steal  Shaata: 

.Seneca  Iron  &  Steel  Co..  Buffalo,  N.Y 
Leslie  &  Co.,  Ltd..  A.  C,  Montreal.  P.  Que. 

Stoel  Co    (if  C-inarhi.   Md..  HHmilton.  Out. 

Blooma  b  Bllleta: 

Algoma  Steel  Corp..  Ltd.,  Sault  St«.  Marie. 

Dominion    Foundries  &   Steel.    Ltd.,    Hamilton,  Oni 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
SiffI  f'n    of  Canada,  Ltd..  Hamilton,  Out. 

Bollera: 

Sterling  Engine  Works.  Winnipeg.  Man 
R.  T.  Gllman  &  Co.,  Montreal. 


Bolta: 

Bnlnes  &  Peckover.  Toronto,  Ont. 
Sleel  Co.  of  Cani.da.  Ha.iillton.  Ont 
Canadian  Tube  &  Iron  Co..  Montreal,  P.Q. 


Bolta,  Sailway: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Box  Annealed  Steel  Sheets: 

Seneca  Iron  &  Steel  Co.,  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Sleel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Braaa  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 

Brick-lnsxilatlng : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 


Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 


Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People.  Limited.  Oshawa.  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties; 

Dominion  Foundries  &  Sleel.  Ltd.,  Hamilton,  Ont. 


Carriers : 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Oni. 


Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont. 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth  Mfg.  Co..  Limited,  Hamilton,  Ont. 

Castings,  Brass: 

Wentworth    Mfer.   Co..   Limited.   Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd..  Sault  Ste.  Marie. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth   Mfg.   Co..   Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto.  <  nl. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Maria. 
Dominion  Steel  Foundry  Co.,  Hamilton.  Ont. 
Joliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  I^td.,  Torou  • 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian   Steel   Foundries,  T/td..   Montreal  PO 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton,  On'. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Maria. 

Cement,  High  Temperature: 

Quigley  Furnace  Specialties  Co..  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemlata: 

Toronto  Testing  Laboratory,  Ltd..  Toronto.  Ont 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto 

Chucks  Iiathe  and  Borintr  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S.A. 


Concrete  Hardener  and  Watarproofar: 

Beverldge    Supply    Company,    Limited,  Montreal 


Bolta,  Huts,  Blvata: 

Canadian    Tub*    A    Iron    Co.    Ltd  Montreal 

Sttil  Cim)paii\   of  Caii.Mla,  Ltd.,  Hamilton.  Ont. 


Conanlting  Englnaars: 

W.  E.  Moore  A  Co..  Ltd..  PItUburir.  P». 
W.  8.  Tylar  Co .  Clavaland 
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THE  REMOVAL  OF  DUST  IN  ROCK  BORING. 

"GliK'kaut."  the  (lermmi  raining  periodical  publish- 
ed at  Essen  a.  Ruhr,  Westphalia,  contains  in  its  issue 
of  23rd  July  an  article  by  Bergassessor  Wedding  on 
the  disposal  of  dust  from  the  process  of  rock-boring 
underground.  The  ill  effects  of  exposure  to  dust  de- 
pends on  the  kind  and  quantity  of  the  dust,  the  length 
of  the  exposure,  the  age  of  the  workmen  so  exposed, 
and  the  nature  and  severity  of  the  manual  labour; 
which  in  its  turn  depends  on  the  location  of  the  working 
place  and  the  arrangement  of  the  drilling  apparatus 
in  use.  Fine  dust  is  more  harmful  than  coar.se  dust, 
as  it  penetrates  further  into  the  bronchial  tract.  On 
the  other  hand,  fine  dust  is  more  easily  ejected  and  its 
tearing  action  on  the  body  tissues  is  less.  Sharp  parti- 
cles are  of  course  more  dangerous  than  rounded  ones, 
and  siliceous  rocks  are  especially  apt  to  give  off  harm- 
ful dust.  The  length  of  exposure  to  dust  greatly  in- 
creases the  harmful  effect,  because  the  mucus  membrane 
of  the  breathing  tract  loses  its  moisture  through  cak- 
ing of  the  dust.  Pine  hair-like  proctesses  which  cover 
the  mucus  membrane  are  in  normal  health  in  coiistant 
movement  in  the  direction  of  the  outer  atmosphere  for 
the  purpose  of  ejecting  dust,  but  they  cease  to  func- 
tion if  covei-ed  with  a  dust  layer,  and  damage  is  done 
to  the  whole  breathing  tract,  setting  up  inflammation, 
swellings  and  lesions  in  the  mucus  membrane,  and  al- 
lowing dust  to  enter  the  lung  tissues.  Strong  youthful 
individuals  can  withstand  the  harmful  effects  of  breath- 
ing dust  better  than  older  and  weaker  individuals,  but 
they  suffer  to  a  certain  extent,  especially  if  the  type 
of  boring  machine  used  necessitates  a  more  or  less  bent 
position,  and  the  work  induces  rapid  and  deep  respir- 
ation. 

The  nature  of  the  working  place  plays  an  important 
part  in  the  dust  danger,  as  some  spots  are  better  ven- 
tilated than  others.  A  sti'ong  air-current  may  be  dis- 
advantageous, because  in  restricted  passages  of  the 
mine,  the  air-current  may  whirl  about  the  dust  as  it 
falls  out  of  the  bore-hole.  Of  especial  importance  i.^ 
the  dampness  of  the  strata  and  the  mine  atmosphere. 
The  dust  is  naturally  less  dangerous  under  damp  con- 
ditions. 

The  hammer-drill,  with  its  succession  of  swiftly  re- 
peated blows,  naturally  .sets  up  more  dust  and  creates 
sharper  particles  than  the  rock-drill  with  a  slower 
stroke,  or  the  rotating  drill ;  and,  as  the  hammer-drill 
is  held  in  the  hands,  the  contact  of  the  worker  Avith  the 
dust  as  it  is  e.iected  from  the  bore-hole  is  closer. 

There  are  therefore  many  factors  to  be  considered, 
which  act  in  a  varying  manner  to  decrease  and  to  in- 
crease the  intensity  of  the  dust-cloud.  Long-continued 
drilling  in  dry  hard  sandstone  with  the  hammer-drill  is 
especially  hannful,  whereas  boring  in  damp  strata  and 
soft  shales  with  rotating-type  drills  under  conditions 
of  good  ventilation  is  entirely  without  possil)il it  \  of 
ill-effects. 

Many  devices  have  been  fried  to  dijninish  the  dust 
danger.  The  passing  of  water  into  the  drill-hole  en- 
tirely settles  the  dust,  but  it  creates  a  condition  that 
is  onerous  for  the  worker  and  is  technically  very  diffi- 
cult to  arrange,  because  at  every  change  of  the  drill  the 
water-connection  must  be  made  anew,  and  a  tight  con- 
nection is  difficult  to  maintain  because  of  the  vibration 
of  the  machine.  Also  the  slime  from  the  borehole  is 
so  disagreeable,  especially  in  overhead  holes,  that  the 
driller  will  prefer  the  dust  to  the  spiMi-'ir  of  water  and 
mud  all  around  and  over  his  person. 


The  use  of  masks  usually  results  in  their  rejection 
by  the  wearer  becau.sp  of  their  interference  with  his 
breathing  and  their  general  uncomfortableness. 

The  latest  device  is  designed  to  remove  the  du.st  from 
the  hole  ,  immediately  it  is  created,  by  means  of  suction 
set  up  by  compressed  air,  and  to  lead  it  through  a  pipf' 
to  some  place  where  it  can  be  deposited  without  danger 
to  the  workers. 

The  ^Ministry  of  Trade  &  Commerce  for  the  Mine 
District  of  Dortmund  in  cojunction  with  the  Mine  oper- 
ators Association  has  carried  out  a  series  of  trials  ex- 
tending over  three  months  with  devices  of  this  nature. 
They  consist  essentially  of  a  hood  fittinjr  over  the  ap- 
perture  of  the  bore-hole,  in  which  a  sufficient  snctinn 
is  set  up  to  remove  the  dust,  and  to  transport  it  aTon«r 
a  flexible  pipe  to  the  point  chosen  for  deposition.  A 
number  of  such  devices  have  been  designed  and  put  on 
the  market  by  Westphalian  manufacturers  of  mine 
cfjuipment,  which,  while  differintr  in  detail  of  applica- 
tion, are  constructed  with  the  same  idea  of  removing 
the  dust  daTiger  by  removing  the  dust  from  th^*  l>orp 
hole  and  the  vicinity  of  the  Avorker  to  a  point  wherf 
it  can  do  no  harm. 

The  devices  are  said  to  have  been  successful  in  re- 
rnovintr  dust,  but  it  is  admitted  that  thev  entail  a  cfr- 
tain  hiiulrance  to  drilling  and  some  loss  of  time  iir 
changing  the  hood.  Also  in  some  cases,  where  the 
boreholes  are  placed  in  positions  difficult  of  access,  some 
difficulty  has  been  experienced  in  makinsr  room  for 
the  attachment  of  the  hood  and  dust  pipe.  A  thorontrh- 
ly  satisfactory  solution  of  all  the  problems  ronnected 
with  the  application  of  this  device  has  not  been  found, 
and  when  the  visit  of  an  official  has  not  been  expected 
the  workers  have  failed  to  attach  the  device. 

Experiments  have  been  made  with  hammer  d^'ills  with 
a  backward  exhaust,  instead  of  the  usual  "vhaust  to- 
wards the  bottom  of  the  hole,  and  further  information 
regarding  this  development  is  promised. — F.  W  C 


REFRACTORY  SILICA  BRICK  IN  UNITED  STATES 
IN  1920. 

The  refractory  silica  brick  industry  in  the  United 
States  continued  to  make  progress  in  1920.  These 
brick  are  nsed  principally  in  by-product  coke  ovens,  in 
open-hearth  steel  furnace.s,  in  copper  reverberatory 
furnaces,  and  in  the  glass  industry,  in  which  they  must 
witlistand  h'\ix]\  temperature,  such  as  Avould  fu.^'  onlin- 
ary  clay  fire  brick.  They  also  withstand  abrasion  well. 
The  output  in  1920.  as  estinuited  by  Jefferson  Middle 
ton,  of  the  United  States  Ceolotrical  Survey.  Depart- 
ment of  the  Interior,  was  2r)r>. 000.000  brick,  valued  at 
$15,540,000.  or  ^^^fi0.^4  a  thousand,  an  increa.se  of  18  j>er 
cent  in  ouantity  and  32  ]ier  cent  in  value  as  compared 
with  1910.  The  (pumtity  nuirketed  in  1920  was  exceed- 
ed by  that  in  1917  and  in  1!MS,  when  the  stress  of  war 
caused  an  increase  in  the  ju'oduction  of  all  refractories. 
The  value  in  1920  was  exceeded  only  bv  that  in  1918. 
The  price  per  thousand  in  1920  was  the  highest  record- 
ed. The  output  in  1920  was  46  per  cent  greater,  the 
value  307  per  cent  greater,  and  the  average  price  per 
thousand  178  per  cent  greater  than  in  1913. 


After  being  shut  down  for  a  few  weeks  the  Canada 
forge  plant  of  the  Canada  Foundries  &  Forgings  Lim- 
ited, has  been  reopened  to  take  care  of  heavy  foririn? 
requirements  for  the  shipbuilding  and  ship  repairing 
industry. 
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PROGRESS 
IN  COKE  MANUFACTURE 


Up  to  the  early  part  of  the  eighteenth  century,  the  iron  and  steel  industry  de 
pended  entirely  on  charcoal  as  a  fuel. 

With  the  clearing  of  the  forests— the  increase  in  population  and  the  growing 
demand  for  iron  and  steel,  it  was  necessary  that  some  other  fuel  be  found  which 
could  be  manufactured  on  a  larger  scale.  This  demand  led  to  the  first  manu- 
facture of  coke. 

For  many  years  coke  was  made  in  very  crude  and  inefficient  ways— first  in  heaps 
and  mounds^then  in  beehive  ovens.  However,  only  a  limited  range  of  oals 
could  be  coked  satisfactorily  by  such  methods  and  as  the  iron  and  steel  industry 
continued  to  grow — the  time  came  when  it  was  just  as  necessary  to  find  a  way  to 
make  coke  more  efficiently  as  it  was  to  find  a  substitute  for  charcoal. 

This- led  to  the  development  of  the  By-Product  Coke  Oven,  in  which  it  was 
found  that  good  coke  could  be  made  from  an  enormously  greater  range  of  coals 
than  could  be  dealt  with  in  the  beehive  oven.  This  development  has  indefinitely 
prolonged  the  life  of  the  iron  and  steel  industry— it  is  estimated  that  the  new  re- 
sources of  coking  coal  which  have  been  made  available  by  the  by-product  oven  will 
be  more  than  sufficient  to  take  care  of  the  estimated  iron  ore  resources  of  the 
world. 

The  By-Product  Coking  industry  has  grown  to  be  one  of  the  most  vital  factors 
it}  the  industrial  supremacy  of  this  country.  It  has  done  more  to  make  us  a  self- 
contained  nation  than  any  other  single  agency — ,new  coal  deposits  have  been 
made  available  for  industrial  vise — products  worth  milions  of  dollars,  formerly 
wasted  in  smoke  are  recovered  and  turned  into  materials  necessary  to  the  welfare 
of  the  nation — and  it  has  laid  the  foundation  for  our  independence  of  Europe  in 
the  matter  of  dyes. 

While  great  progress  has  been  made,  it  must  continue  until  all  o  the  coke  made 
in  the  United  States  is  produced  in  by-product  ovens.  Since  its  inception,  THE 
KOPPERS  COMPANY  has  taken  the  lead  in  this  industry.  Its  motto  has  been 
"PROGRESS"  and  through  its  trained  specialists  and  research  and  development 
department  it  is  constantly  seeking  to  make  improvements  which  will  insure  the 
greatest  efficiency  in  this  important  field. 

The  Koppers  Company 

Pittsburgh,  Pa. 

See  our  exhibit  at  the 
Seventh  National  Ilzposition  of  Chemical  Industries 
8th  Coast  Artillery  Armory,  N.  Y. 
Week  of  September  12th. 


DESIGNERS  AND  BUILDERS  OF  BY-PRODUCT  COKE  AND  GAS  OVEN  PLAXTS^ 


October,  1!»21. 
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EDITORIAL 


REMEDY  FOR  UNEMPLOYMENT  IN  STEEL 
INDUSTRY. 


( '(iiiuiu'iitiug  on  uiiemploynieut  iu  the  Steel  iiulustry 
ill  the  I'liited  States,  "Iron  Age"  points  out  that  im- 
iiUHliate  improvement  woiiUl  come  if  transportation 
cliarges,  fuel  cost  and  building  trades  labor  cost  were 
r.Mliu-ed  to  pre-war  time  levels.  Ti-ansportation  charges 
arc  ucaily  double,  fuel  costs  more  than  double  and 
l)uiUling  trades  labor  costs  double  that  before  the  war. 

Ill  ordinary  pei'iods  of  depression  there  is  usually  an 
oppfii  tiiiiity  10  l)iiild  uj)  .stocks  at  h)w  cost.  With  costs 
still  abnormally  high,  it  is  folly  to  manufacture  ma- 
terial for  which  there  is  no  immediate  demand.  In  the 
steel  industry,  as  in  man.v  other  industries,  tliere  is  now 
no  market  foi'  high  cost  goods. 

In  ("anada,  tliere  is  akso  much  criticism  oi'  high  trans- 
portation charges  but  little  ehaiice  of  large  reductions 
owing  to  the  difficult  position  in  which  the  Government 
railways  find  themselves.  Fuel  costs  will  come  down 
here  when  they  come  down  in  the  United  States.  Build- 
ing trades  lalior  cost-s  are  so  seriously  hampering  con- 
struction, and  are  so  generally  considered  unreason- 
able, that  they  are  likely  to  come-  down  in  the  near 
future. 

There  can  l)e  little  doubt  that  the  unreasonable  de- 
mands of  building  trades  labor  is  keeping  a  lot  of  men 
in  other  industries  out  of  employment.  It  can  hardly 
be  expected  that  a  proper  adjustment  of  the  rate  of 
wages  paid  to  this  one  group  would,  of  itself,  right  coii- 
ilitions,  but  there  is  evidence  that  it  would  be  a  big 
stej)  forward  in  the  solution  of  tlii>  uii('iii|)l()yiuen1 
problem. 


THE  STEEL  INDUSTRY  IN  CANADA. 


It  i.s  gratifying  to  learn  that  the  lu'odiict  ion  of  stec'l 
iiiirnts  and  eastings  in  Canada  for  the  month  of  August 
last,  totalling  72.02.'}  tons,  was  the  highest  month  "s 
output  since  Nfiveniber  of  last  yeai-.  According  fo  the 
Domininri  Bureau  of  Statistic^;,  there  was  an  increase 
of  twenty-fiv.'  i)er  cent.,  or  17,69S  toii.s,  of  .steel  ingots 
over  the  previous  montirs  output.  Basic  ojieii  hearth 
steel  accounted  for  the  increase.  August's  total  being 
TO.nSM  toM.s.  i's  foiiipared  with  .■j2,lll  Kuis  in  -Iiily.  The 
(•nxliietioii  of  direct  yt?v]  eastings  duriiig  August 
amoiiiifed  to  1.(584  tons,  which  represented  an  increase 
of  :{47  tons  over  July's  total. 


■  As  we  have  said,  this  inereas,>  in  i)roduction  is  grati- 
lyiiig.  it  is  especially  so  at  this  moment  when,  in  the 
position  in  which  the  steel  industry  has  found  itself  for 
nearly  a  year  now  in  this  country,  any  indication  of  a 
turn  in  the  tide,  in  the  direction  of  increased  activity, 
is  iloulily  welcome  The  steel  industry  in  Canada  has 
come  into  existence  practically  within  the  last  twenty 
years  or  so.  And,  during  the  war,  a  combination  of 
circumstances  enabled  it  to  attain  to  a  position  which, 
under  the  most  favorable  auspices,  must  necessarily 
be  subject  to  considerable  modification  in  the  long 
years  of  peace,  on  A\  hich,  presumably,  we  liave  entered. 
It  may  be  that,  in  time  of  peace,  it  will  be  beyond  the 
competency  of  this  country  to  retain,  or,  rather,  to 
regain,  the  position  that  it  iiehl  as  an  exporter  of  steel, 
as  of  iron,  goods  in  war-time.  For  this  is  a  matter  in 
regard  to  which  the  cost  of  coal  production  in  Canada, 
as  compared  with  the  cost  of  coal  production  in  Europe, 
must  eventually  prove  a  decisive  factor. 

The  question  of  export  trade  is  one  Avhich  has  a  very 
vital  bearing  on  the  future  possibilities  of  the  industry 
in  tliose  regions  whicli  about  on  either  the  Atlantic  or 
the  Pacific  Oceans.  It  is  those  regions  which  must,  in 
the  nature  of  things,  be  most  adapted,  if  any  part  of 
Canada  is  -o  adapted,  to  the  development  of  an  export 
trade  in  steel  goods. 

In  the  central  Provinces  of  Canada,  the  ste.l  pla 
are  quite  frankly,  as  we  have  more  than  once  pointe  i 
out  in  tliese  columns,  an  extension  of  the  industrial 
stimulus  of  the  great  central  coal  field  of  the  United 
States.  Thus  the  steel  industry  in  this  country  does 
not  wholly  justify  itself  on  the  ground  that  Canada 
possesses  the  requisite  natural  resources.  Neverthe- 
less, so  far  as  the  steel  plants  in  the  central  Provinces 
are  concerned,  its  existence,  as  an  integral  |)art  of  the 
industrial  life  of  this  growingly-important  industrial 
nation,  is  justified,  to  an  immense  extent,  by  the  contig- 
uity of  those  plants  to  large  fields  of  coking  coal  and 
large  deiiosits  of  iron  ores,  to  their  facility  of  access 
to  great  waterways,  and,  generally,  to  favorable  geo- 
graphical considerations. 

It  is  somewhat  diffienlt  to  express  the  position  of 
the  steel  industry  in  the  central  Provinces  with  minute 
discrimination.  But  the  point  we  are  seeking  to  make 
is  that  it  cannot  be  fairly  charged  against  it  that  it  is 
the  creature  .-ukI  the  creation  of  fiscal  arrangements 
of  an  artificial  kind.  At  the  same  time,  it  cannot  be 
denied  that,  but  for  a  protective  tariff,  it  would  have 
been  quite  out  <d"  the  .piesli,.,,  for  if  jo  l,;,ve  attained 
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to  it.4.  lai'K''  pioportioriK.  That  such  a  protective  tarifT, 
as  against  stool  imi)orts  from  other  countries,  is  in  har- 
mony witli  gonoral  Canadian  sentiment,  we  entertain 
no  doubt  -whatever.  For  the  existence  of  a  steel  indus- 
try of  our  own  has  fostered  the  feeling  of  national 
consciousness  and  independence  which  is  so  marked  a 
feature  of  the  present-day  Canadian  cliaracter.  Indeed, 
it  may  be  a  (|uostion  whether  the  tariff  i)rotection  that 
has  been  afforded  the  steel  industry  has  not  erred 
somewhat  on  the  side  of  inadequacy.  But,  a-ssuming 
that  such  is  the  case,  it  can  at  least  be  argued  in  favor 
•f  the  policy  adopted,  that  it  has  not  from  tliat  very 
fact,  done  anything  to  derogate  from  the  general  Can- 
adian sentiment  in  favor  of  a  st?el  industry  of  our  own. 

Wo  have  no  doubt  that  that  sentiment  will  grow  with 
the  growth  of  the  nation.  The  present  condition  of 
the  ship-building  industry  is  nothing  to  glory  in.  It  is 
quite  likely  that,  in  this  direction,  too  much  all  at  once 
was  attempted,  and  attempted  too  soon.  But  no  think- 
ing man  who  has  regard  to  the  ro(piirements  of  our 
commerce  of  the  future,  to  say  nothing  of  considera- 
tions of  national  defence,  can  doubt  that  that  industry 
is  de.stined — and  it  nuiy  be  sooner  rather  than  later — 
to  loom  large  ainong  the  staple  industries  of  the  coun- 
try. The  steel  industry,  as  a  whole,  is  now  one  of  the 
bulwarks  of  Canadian  trade.  It  is  has  boeonie  an  essen- 
tial part  of  our  national  economy,  and  is  an  essential 
concomitant  of  oui-  luitional  policy — using  that  expres- 
sion in  no  narrow  [)arty  sense — on  its  accepted  and 
permanent  basis. 


THE  BELCHER  ISLANDS. 

Reports  of  iron  ore  discoveries  at  Belcher  Islands  have 
been  not  taken  very  seriously  by  many  people,  but  a  few 
interested  parties  are  strong  in  their  belief  that  the 
makings  of  an  iron  ore  mining  industry  exists  in  these 
islands  in  Hudson  Bay.  In  this  issue  on  anoth(>r  page  will 
be  found  some  excerpts  from  an  article  by  an  American 
iron  mining  engineer  who  examined  the  deposits  last 
summer.  His  remarks  indicate  that  enough  is  now 
known  to  warrant  considerable  expenditure  in  diamond 
drilling  and  otiier  exploratory  work,  to  determine 
whether  the  deposits  are  good  enough  to  warrant  the 
heavy  expenditures  necessary  to  develop  and  operate 
producing  mines. 

The  Dominion  Government  has  evidently  been  some- 
what impressed  with  tht  j/ossibilities  of  establishing  an 
iron  mining  industry  in  the  Far  North,  for  there  is  now 
a  geological  survej'  party  making  an  examination  of  the 
Islands  for  the  Government,  Dr.  G.  A.  Young  is  in 
charge  of  the  ])arty  and  his  report  should  be  of  interest. 

Mr.  Woodbridge  is  not  unmindful  of  the  difficulties 
of  transportation  and  of  the  inhospitable  climate  and 
it  is  therefore  doubly  interesting  to  note  that  he  is  con- 
fident that  the  obvious  difficulties  will  be  successfully 
overcome  if  development  is  reasonably  satisfactory. 


TURNING  TITANIUM  TO  ACCOUNT. 


The  utilizatiojj  ot  Canadian  iron  ores  is  a  problem 
that  lias  attracted  inuch  a«ttention  anfl  which  need.s  a 
lot  more  study  than  it  is  getting.  Our  iron  ore  deposits 
have  not  yet  contributed  any  large  part  of  the  ore 
smelted  in  Canada.  The  large  scale  operations  in  the 
Lake  Superior  states,  where  there  are  large  bodies 
of  iron  ore  of  good  grade,  have  made  possible  the  pro- 
duction of  ore  at  prices  which  discourage  those  who 
might  undertake  the  development  of  our  own  deposits. 
We  have  large  quantities  of  iron  ore  which  will  doubt- 
less some  day  be  mined,  and  the  indications  are  that 
the  day  is  not  very  far  distant  when  comjjetition  will 
1)0  possible.  Already  concentration  of  ore  has  begun 
on  a  largo  scale  in  Minne^sota.  Lower  grade  ores  are 
appreciating  in  value  and  iron  ore  mining  on  a  larger 
scale  is  looming  up  as  a  po.ssibility  of  the  future.  There 
is  little  to  indicate,  however,  that  Canada  will  produce 
as  much  iron  ore  as  it  uses  for  some  years  yet. 

The  utilization  in  a  reasonable  time  of  such  iron  ore 
deposits  as  are  known  in  Canada  will  only  be  po.ssible 
if  the  nature  of  the  deposits  is  thoroughly  investigated, 
and  methods  of  treatment  devised  that  are  best  suited 
foi'  tlie  ore.  To  use  our  ores  economically,  we  must  find 
out  thoir  peculiarities  and  turn  them  to  account.  In- 
tolligont  research  often  results  in  the  transference  of 
items  fiom  the  unfavorable  to  the  favorable  side  of  the 
account. 

In  this  connection,  the  investigation  of  titanium 
bearing  iron  ores  <lescribed  on  another  page  is  of  in- 
terest. By  turning  the  presence  of  titanium  to  good 
account,  and  making  a  slag  in  such  a  way  that  this 
element  acts  as  a  base  in  a  high  acid  mixture,  instead 
of  an  acid  in  the  ordinary  mixture,  the  investigators 
show  that  high  silica  and  litania  in  iron  ores  may  prove 
to  be  a  source  of  profit  rather  than  of  lass.  By  using 
silica  instead  of  lime  as  the  fluxing  agent,  titania  acts 
as  a  base  and  serves  in  the  slag  the  function  served  hy 
Vimo  in  the  ordinary  slag.  This  iuvdstigation  should 
give  now  impetus  to  the  study  of  the  commercial  possi- 
bilities of  our  titaniferous  iron  ores. 

Such  investigations  have  an  importance  greater  than 
the  solution  of  the  particular  problem  attacked.  They 
give  an  incentive  to  others  who  would  carry  on  in- 
vestigations on  the  general  problem  of  making  use  of 
such  resources  as  we  have,  instead  of  too  easily  con- 
cluding that  the  resources  are  not  of  value  because  not 
suited  to  the  processes  in  use,  which  processes  have 
been  devised  to  meet  the  peculiarities  of  ores  of  a 
different  type. 


THE  FORD  FOUNDRY. 

The  new  Ford  foundry  plant  at  Kiver  Rouge  will 
have  a  daily  capacity  of  about  2,500  tons  of  castings. 
The  mechanical  equipment  is  exceptionally  complete. 
The  nuiking  of  castings  directly  from  the  furnace  will 
be  practiced  on  a  large  scale. 
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EDITORIAL  NOTES. 

Dui-iiiu-  the  past  few  ycfii's  tlic  use  of  hollow  di'ill 
stL'el  lias  firi'iitly  iiu'roasecl  in  tlio  mining-  industry.  At 
At  many  minos  tlu>  solid  drill  steel  has  been  to  a  large 
cxtenl  I't'placcd  hy  linllnw,  wliicli  jx'i-mits  watei'  luMiig 
fed  to  the  bit  througli  tlie  steel.  As  drill  steel  is  con- 
sumed in  large  <|uantities  the  article  in  this  issue  on 
the  method  oF  luannraeture  of  lu)llow  drill  steel  from 
hollow  ingots  is  of  interest. 


The  srarciiy  and  high  prie,'  of  silica  brick  during 
the  war  led  lo  investigation  of  the  possibilities  of 
makiuir  silica  brick  in  Nova  Scotia  for  the  iron  in- 
dustry there.  Some  account  of  the  experimental  work 
carried  on  was  given  by  A.  W.  McMaster,  of  Sydney,  at 
the  Cape  Breton  branch  of  the  Engineering  Institute. 
It  is  an  interesting  account  of  an  industry  developed 
during  war-time  pressure. 


The  extension  of  the  Ontario  CTOvernment  raihvay 
to  a  point  seventy  miles  north  of  Cochrane,  the  present 
northern  terminus,  is  to  be  undertaken  soon.  Anollier 
eiglity  mil 's  will  bring  the  steel  to  James  Bay  and  open 
u])  new  i)os^ibilities  for  development  of  iron  ore 
deposits  on  the  Belcher  Islands  and  should  give  an 
impetus  to  further  exploration  of  the  Hudson  Bay 
region. 

Canada  was  the  leading  buyer  of  steel  from  the 
United  States  in  August.  Imports  in  that  month  in- 
cluded 6.08-t  tons  plates,  2,230  tons  sheets,  2,574  tons 
])ai-s.  4,094  tons  structural  steel,  and  2,412  tons  billets. 
Stu.d  ex]K)rts  of  the  L^nited  States  dni'ing  August  were 
the  lowest  in  twelve  years. 

The  manufacture  of  shells  in  Canada  during  the  war 
resulteil  in  the  devising  of  many  new  metliods.  Some 
accounts  of  variations  from  English  metliods  iiilro- 
duced  by  Canadian  manufacturers  was  given  in  a  papei- 
presented  at  the  Paris  meeting  of  the  Iron  and  Steel 
Institute  by  Capt.  H.  W.  Swabey  and  R.  Genders.  A 
summary  of  this  paper  will  be  found  on  another  page. 

One  result  of  the  war  will  be  the  doubling  of  the 
iron  ore  i)roduction  of  France.  The  output  of  the 
Lorraine  area  recf)vered  by  France  was  in  1913  about 
t'i|ual  to  that  of  France.  It  will  be  some  time,  howevei', 
before  the  output  of  tlie  Freiwli  Lorraine  area  will  be 
at  the  pre-war  rate  owing  to  the  destruction  wrought 
liy  f  h  ■  ( Jcrma ns. 


Mr.  Kniest  S.  Jefferies  of  the  Steel  Company  of  C'an- 
ada  presided  at  the  meeting  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  at  Hotel  La  Salle,  Chi- 
cago. Sept.  19-24.  About  400  attended  this,  the  15th 
annual  convention  of  the  Association.  Mr.  Jefferies 
retires.as  president  this  year  and  will  be  succeeded  by 
Mr.  W.  P.  Hall  of  ih"  llli.M.i.  Steel  Co.,  Chicago. 


STAINLESS  IRON. 

For  .some  years  past  stainless  steel  has  been  used 
fi'eely  in  cutlery,  and  the  saving  it  effects  in  labour 
seems  to  be  securing  it  increasing  popularity  in  spite 
of  some  apparent  uncertainty  in  quality.  This  uncer- 
tainty is  probal)ly  due  to  the  use  of  a  picturesque 
name  by  a  inim])er  of  firms  indifferently,  and  is  a  re- 
minder that  the  public  as  well  as  the  manufacturer 
lias  an  interest  in  requii'ing  that  a  brand  shall  denote 
the  product  of  a  single  works,  and  not  of  one  works 
out  of  .sieveral.  Stainless  steel,  however,  was  not  de- 
velo])ed  for  the  puri)oses  of  the  dining  table  or  scullery, 
l)ut  for  the  very  different  use  of  resisting  the  erosive 
effect  of  heat  gases  in  ordnance,  and  although  not 
much  has  been  heard  of  it  in  general  practice,  suffi- 
cient experience  has  been  gained  of  its  service  in  or- 
dinary lengineeriirg  duty  to  make  a  rough  stocktaking 
of  its  position  and  ])ros])eets  Avorth  while. 

Mechanical  Properties. 

The  latest  development  of  stainless  steel  is  what  is 
called  "stainless  iron,"  which  in  composition  is  sub- 
stantially the  same  product  except  for  the  amount  of 
carbon  that  it  contains.  For  practical  purposes  stain- 
less steel  may  be  taken  to  be  a  ferro-chromium  alloy, 
usually  Avith  something  under  1  percent,  of  nickel  and 
carbon  running  up  to  something  over  0.5  pier  cent.  The 
"steel"  part  of  the  name  is  derived  from  the  fact  that 
these  steels  can  be  forged,  hardened  and  tempered, 
and  on  this  ground  the  term  is  restricted  to  materials 
containing  from  11  to  14  per  cent,  of  chromium.  Here, 
howi3ver,  the  nice  discrimination  that  led  Mr.  Harry 
Brearley,  by  Avhom  this  important  group  of  materials 
has  been  and  is  being  Avorked  out,  to  select  the  generic 
title  of  steel  appear  rather  to  have  gone  back  on  him, 
because  the  "steel"  that  contains  less  than  0.1  per 
cent,  of  carbon  has  noAV  been  called  stainless  iron, 
althongli  unlike  any  knoAA'n  form  of  iron  it  retains  the 
ability  to  be  forged,  hardened  and  tempered  that  dis- 
tinguished the  materials  Avith  higher  carbons. 

The  introduction  of  the  loA\^-carbon  material,  AA'hether 
it  be  called  iron  or  steel,  marks  an  important  adA^ance 
in  the  application  of  stainless  steels.  It  has  been  delay- 
ed OAving  to  the  difficulty  of  procuring  practically 
carbon-free  ferro-chi'omium.  Ordinary  ferro-chromium 
contains  anything  from  5  to  9  per  cent,  of  carbon,  and 
up  to  noAv  it  costs  many  times  as  much  to  get  rid  of  the 
carbon  as  to  procure  the  original  alloy. 

There  are,  hoAvever,  a  number  of  uses  for  Avliich 
stainless  steel  is  well  Avorth  Avhat  it  costs,  and  adds  a 
great  deal  moiie  than  the  excess  cost  in  the  Avay  of 
quality  and  resistance  to  Avear.  The  advantage  of  the 
loAV  carbon  is  that  the  material  is  far  more  readily  for-^ 
geable  than  are  th.e  varieties  hitherto  available.  It  is 
said  in  fact  to  forge  about  as  easil.A'  as  a  0.45  per  cent, 
carbon  steel,  and  to  allOAV  four  to  six  times  as  much 
work  to  be  done  on  it  at  one  heat  as  can  be  don?  on 
ordinary  stainless  steel,  the  harder  varieties  of  Avhich 
are  almost  as  difficult  to  forge  as  high-speed  steel.  To 
some  extent  the  resistance  of  either  stainless  iron  or 
steel  to  corro.sion  Avill  vai'v  with  the  temperature  to 
which  it  has  been  subjected,  but  it  Avill  ahvays  be  con- 
siderably more  resistant  than  ordinaiy  steels,  however 
treated. 


-Mr.  Charles  M.  SchAvab  of  the  Bethlehem  Steel  Cor- 
poration and  l\rr.  James  A.  Campbell  of  the  Young- 
stoAvn  Steel  &  Tube  Co.  represent  the  Steel  Industry  on 
tlie  committee  appoiiited  at  the  emplovment  conference 

;it  AV;islnngton. 


242 


Iron 


IRON    AND    STEEL    OF  CANADA 

and  Steel  Institute  of  Britain 


October.  1921 


Autumn  Meeting  Held  in  Paris. 


At  the  Aunuiui  .Meeting  of  the  Iron  and  Steel  Institute 
ot  Uritain  held  on  September  5  and  6  in  Paris,  a  niirn- 
b3r  of  very  interesting  jjapers  were  read  dealing  with 
a  variety  of  subjects  connected  with  iron  and  steel 
production. 

Manufacture  of  Shells  in  Canada. 

Captain  H.  W.  B.  Swabey,  CM.,  M.E.I.C.,  and  R. 
Genders,  M.B.E.,  B.Mjt.,  A.I.C.,  described  the  manu- 
facture of  shells  ill  Canada  during  the  War,  and  show- 
ed the  Interesting  variations  which  were  introduced  by 
Canadian  manufacturers  from  existing  English  shell 
practice,  in  connection  with  the  casting  of  small  ingots 
to  combine  large  production  with  accepted  sound 
methods  of  casting. 

Sixty-five  per  cent,  of  th?  production  of  shell  steel 
in  Canada  was  by  means  of  the  basic  open-hearth  pro- 
cess, the  acid  open-hearth  process  accounted  for  25.8 
T)er  cent.,  and  the  basic  electric  for  7.8  per  cent.  The 
^'irst  mentioned  type  was  practically  all  cast  in  3  ton 
ingots.  These  were  either  rolled  into  blooms  and  later 
reheated  for  rolling  into  bar.  or  rolled  into  bar  direct. 
The  former  method  was  the  best.  Basic  steel  provided 
all  the  material  for  the  18-pdr.  H.E.  shell  and  shrapnel 
shell. 

The  iB-pdr.  H.E.  shells  were  made  by  boring  from 
the  solid  billet  cut  from  the  rolled  bar.  The  final 
mechanical  tests  of  the  steel  were  taken  at  the  rolling 
mill,  and  the  acquirement  of  the  necessary  properties 
was  thus  dependent  to  a  large  extent  on  the  treatment 
received  in  the  rolling  arul  during  the  subsequent  cool- 
ing. 

If  the  manufacturer  desired  the  bars  might  be  nor- 
malised or  annealed,  but  little  steel  was  so  treated. 
Manufacturers  experienced  difficulty 'in  finishing  rol- 
ling in  such  a  way  that  the  steel  gave  both  the  yield 
point  and  the  elongation  required.  At  a  later  date 
conditions  were  somewhat  eased  by  the  specified 
plongation  being  reduced  from  17  to  14  per  cent  when 
the  maximum  stress  was  not  less  than  40  tons  per  square 
inch. 

All  shells  oth'^r  than  the  18-pdr.  H.E.  were  machined 
from  hollow  forgings  made  by  punching,  followed  in 
some  instances  by  a  drawing  operation.  The  billets 
generally  in  the  form  of  .small  ingots  were  made  lightly 
smaller  in  diameter  than  the  final  forging  in  order  to 
fit  easily  into  the  die  of  the  press. 

At  the  commencement  of  H.E.  shell  steel  manufac- 
ture a  number  of  foundries  cast  the  small  ingots  for  4.5, 
60  pdr..  and  6-inch  shells  of  sufficient  lengths  to  make 
two  billets  after  the  removal  of  a  20  per  cent  discard. 

The  leiigth  of  such  ingots  was  large  in  proportion 
to  the  cross  sectional  area,  and  a  large  precentage  of 
ingots  shoAved  secondary  pijjing.  This  type  was  there- 
fore replaced  by  a  shorter  ingot  from  which  only  one 
shell  could  be  made.  The  8-inch  and  9.2  inch  shells 
were  forged  with  a  solid  nose  and  open  base  so  that 
tapered  ingots  could  be  cast  wide  end  up  and  sound 
steel  produced. 

For  shells  forged  with  solid  base  a  tanered  ingot 
was  thought  to  be  impracticable,  but  one  maker  adopted 
a  design  of  ingot  cylindrical  for  about  4  inches  from 
the  top  and  then  tapered  to  an  almost  square  base,  the 


diagonal  of  the  .square  being  equal  to  th^  diameter  of 
the  cylindrical  portion.  No  trouble  was  experienced 
with  secondary  piping  or  during  forging.  Subsequently 
a  unformly  tapered  ingot  was  ganerally  adopted  for 
6-inch  shells  although  it  necessitated  making  a  slightly 
heavier  forgings  to  give  sufficient  margin  for  the  re- 
moval of  the  radius  left  at  the  corner  of  the  base.  At 
some  i)lants  rejections  decreased  to  less  than  1  per  cent 
ofter  the  adoption  of  tapered  ingots  for  6-inch  shells. 

The  8  inch  and  9.2  inch  shell  forgings  required  a 
mould  with  a  solid  bottom,  but  for  other  shell  types 
open  moulds  were  employed.  Both  brick  and  sand 
heads  were  iLsed.  In  the  general  design  the  head  was? 
slightly  less  in  internal  diameter  than  the  ingot  and 
might  be  provided  Avith  a  lip  which  closely  fitted  the 
top  of  the  mould.  Both  ca.st  iron  and  steel  stools  were 
usied  with  open  bottom  moulds,  and  a  layer  of  thick 
paper  was  generally  laid  on  the  stool  before  casting 
to  prevent  'nirning.  The  u.se  of  mould  washes  was  not 
favoured. 

The  casting  of  large  ingots  for  roUing  was  done  by 
means  of  a  bottom  stoppered  label  having  a  nozzle  1 
to  1%  inch  diameter.  Ingots  were  top  poured  and 
brick  sinking  heads  were  sometimes  used.  The  tapered 
ingot  was  not  adopted  in  Canada  in  casting  large  ingots 
for  rolling,  and  deoxidising  by  means  of  aluminium 
was  discouraged.  The  forg-ing  presses  used  varied 
from  200  to  1,000  tons  and  the  billets  were  heated  i" 
continuous  or  oven  furnaces,  fired  in  the  majority  of 
cases  by  oil,  but  sometimes  by  coal.  The  paper  from 
which  the  above  notes  are  taken  included  details  of 
the  cooling  processes  used  and  the  inspection  and  test- 
ing methods  by  means  of  Avhich  th'?  chemical  analysis 
and  physical  properties  of  the  ingots  and  bars  were 
maintained  at  the  required  standard. 

Destruction  of  Metallurgical  Plants  by  Germans. 

L.  Guillet,  of  Paris,  dealt  with  the  systematic  des- 
truction of  the  metallurgical  industries  of  north-eastern 
FraTice  by  the  Germans,  and  the  progress  towards  their 
rehabilitation  Avhich  has  so  far  been  made.  The  coal 
output  of  France  in  1913  was  40,000.00  tons,  half  from 
the  occupied  area,  and  iron  ore  output  nearly  22.000.- 
000  tons,  83  p.c.  from  the  invaded  area.  Over  60  p.c.  of  the 
pig  iron  producing  work  and  of  the  steel  works  were 
in  German  hands. 

M.  Guillet  showed  that  only  a  small  part  of  the  des- 
tnietion  of  these  works  Avas  due  to  the  Avar,  the  major 
part  being  through  deliberate  breaking  up  and  bloAving 
;;p  of  the  Avoi-ks,  and  carrying  aAVay  of  the  valuables  by 
the  enemy.  He  demonstrated,  however,  that  the  re- 
constructional  onergy  .shoAvn  by  the  industrj-  had  been 
admirable,  and  that  in  spite  of  financial  and  other 
difficulties  the  Avorks  Avere  gradiuilly  resuming  their 
activities,  and  that  reconstruction  has  been  carried 
out  on  modern  lines  so  that  the  future  prosperity  of 
the  industry  may  be  predicted. 

Iron  Ore  Deposits  of  France. 

One  of  the  most  instructive  papers  read  before  the 
Iron  and  Steel  Institute  Avas  the  one  by  P.  Xicou.  of 
Paris,  on  the  Iron  ore  deposits  of  eastern  and  we.starn 
France.  France  has  noAv  become  the  largest  iron  ore 
producing  country  in  Europe,  and  as  Britain  is  forced 


October,  1021. 


IRON    AND    STEEL    OP  CANADA 


tto  pun-liase  a  large  quantity  ol'  tlie  ore  for  hci' 
il)last  Viii  iiacos  from  external  sources,  tlie  interest  taken 
:in  Freiu'li  iron  ore  on  botli  sides  of  the  Channel  is 
nijituraliy  very  great. 

Seven  years  ago  Wk^  autumn  meeting  of  the  Iron  and 
■Steel  Institute  was  to  be  held  in  France,  and  the  great 
iFrencli  iron  ore  m-ines  and  iron  and  steel  works  were 
;to  be  visited.  What  happened  to  those  works  and  mines 
instead  is  indicated  above.  But  wIumi  the  reconstruc- 
tion of  tlie  ai-ea  has  once  been  completed  the  iron  ore 
producing  capacity  of  France  will  probably  b?  donl)led. 
.\t  any  rate  lhi.s  is  so  on  the  basis  of  the  1918  figures 
Muuii'il  hy  M.  Nicon,  for  the  total  iron  ore  output  of 
i-'iancc  ill  tliat  year  was  21,917,870  tons,  and  of  (ler- 
iiiaii  Lorraine  21,136,265  tons,  which  area  has  now 
be?n  recovered  by  France. 

Owing  to  the  systematic  destruction  of  the  iron  oi-e 
fields,  the  outpnt  of  the  French  mines  has  temporarily 
fallen  vei-y  gr?atly.  When  conditions  become  normal 
again  Britain  will  be  able  to  secure  her  ores  from  Nor- 
mandy, Anjou  and  Britany  as  in  the  i)a.st,  but  transport 
charges  from  Lorraine  are  still  prohibitive,  and  likely 
to  remain  so  for  some  time,  as  the  various  water  trans- 
port schemes  conteraplatetl  will  take  a  long  time  to 
earry  out.  M.  Guillet  dealt  fully  in  his  paper  with  the 
economic  and  geological  features  of  the  various  iron 
ore  fields  in  France. 

Critical  Point  and  Strength  of  Magnetising-  Field. 

Aiiiong.-  t  various  metallnrgical  jiapers,  was  one  read 
by  Mr.  Kotaro  Honda,  of  Japan,  on  the  qu?stion 
whethei-  the  cntical  point  depends  on  the  strength  of 
the  magnetising  field.  It  is  generally  accepted  that 
the  critical  point  or  A2  transformation  point  is  not 
aff?cted  by  the  strength  of  the  magnetising  field.  By 
the  critical  or  A2  point  is  meant  a  temperatnre  at 
which  ferro-magnctism  vanishes,  oi-  at  which  the  sub- 
tance  changes  from  the  ferro-magiietic  to  the  para- 
magnetic, but  not  the  point  at  which  the  change  of 
magnetisation,  or  the  evolution  or  absorption  of  heat, 
is  a  maximum,  as  usually  taken  by  metallurgists.  Nu- 
merous experiments  previously  mad?  for  the  determina- 
tion was  not  sufficiently  accui'ate.  The  strength  of  field 
was  usually  varied  up  to  several  huiulred  C.G.S.  units, 
and  within  this  range,  and  according  to  the  accuracy 
attained,  tlie  critical  point  was  "practically  found  to  be 
indei)endent  of  the  strength  of  field. 

For  an  accurate  determination  of  the  critical  point 
in  different  magnetising  field  it  is  necessary  to  us?  an 
a|)parafus  of  higher  sensibility,  such  as  a  torsion- 
balance. 

Mr.  Honda  described  a  number  of  expei'iments  car- 
ried out  in  this  connection  from  which  he  concluded 
that  the  critical  point  is  not  affected  by  the  magnetis- 
ing fiekl  The  magnetic  or  A2  transformation  is  very 
probably  a  progressive  change  going  on  in  the  molecules 
fh?mselves  with  the  rise  of  temperature,  and  the  change 
of  magnetisation  is  only  one  aspect  of  this  intei-nal 
transformation  as  revealed  magnetically.  The  critical 
point  of  such  an  internal  change  will  not  easily  be 
affected  bv  an  external  factoi-.  such  as  a  mairnctie 
field. 

Heat  Treatment  of  Steels. 

In  discussing  the  chaiacteristic  curves  of  the  heat 
treatment  of  st?els.  Messrs.  Albert  M.  Poitevin  and 
Pierre  Chevenard  pointed  out  that  recent  researches 
on  tlie  liardening  of  steel  hav?  led  to  the  stablishment 
Avitli.  in  this  instance,  great  accuracy,  of  the  mutual 
relationship  wiiich  <>Ni<t>  In  tw.'-.n  the  two  rnn.l;imi'tiia1 


factoi's  of  all  heat  treaiii'.'iit  —  the  teiiipei'ature  of  heat 
ing  and  the  rate  of  cooling. 

Til?  final  condition  being  a  riiliction  of  these  two 
variables,  it  is  easy  to  see  the  interest  attaching  to  [)lot- 
ting  a  grai)hic  reprijsentatioji  of  tlie  result  of  a  treat- 
ment by  taking,  for  any  given  steel,  these  variables  as 
co-oi-dinates.  This  method  leads  to  the  establishment 
of  what  may  be  termed  the  "characteristic  curves'" 
of  the  hca>t  treatment  of  the  steel  in  (piestioii.  Such 
curves  not  only  combine,  within  a  single  diagram,  the 
fundamental  data  of  ev>3ry  possible  heat  treatment, 
but  they  also  afford  a  means  of  defini]ig  accurately 
the  annealed  and  hardened  states  of  the  particular  steel, 
and  therefore  constitute  the  l)asis  and  indispensable 
preliminary  of  every  treatiiieiit  propeily  carried  onl 
with  a  particular  object. 

In  order  that  such  a  graphic  re|)resenlat ion  may 
be  plotted  properly, .  it  is  necessary  that  flic  values 
from  which  it  is  built  up  shall  be  siiscej)til)le  ol  iiiiiiu-!!'- 
ical  definition  so  as  to  be  capable  of  measurenieiit. 

The  method  of  evaluation  of  the  rate  of  cooling  and 
defining  the  final  state  was  first  described,  followed 
by  details  of  how  the  diagram  of  characteristic  curves 
for  heat  treatments  may  be  plotted,  and  it  was  pointed 
out  that  just  as  data  is  available  with  regard  to  the 
cooling  capacity  of  liquids  and  gases,  so  there  should 
now  be  plotted,  with  no  less  accuracy  and  for  each 
type  of  steel,  the  curv?  showing  the  relationship  be- 
tween the  rate  of  cooling  and  the  effect  of  treatment, 
taking  into  consideration,  more  particularly,  the  part 
played  by  the  second  of  the  fundamental  variables  the 
temperature  of  heating. 

It  is  to  the  (piestion  raised  by  the  latter  problem  that 
the  plotting  of  the  characteristic  curves  can  supply 
answers,  as  they  combine,  in  a  readily  utilisable  form, 
all  the  data  furnished  as  to  heat  treatment  and  are  the 
only  means  of  ascertaining,  with  any  degree  of  precision, 
the  hardening  capacity  of  a  given  steel. 

Mechanical  Properties  in  Relation  to  Carbon  Content. 

M.  E.  L.  Dupuy,  of  Paris,  described  experiimental 
investigations  which  had  as  their  object  the  determina- 
tion of  the  mechanical  properties  of  steels  in  inspect 
of  their  carbon  percentages,  at  all  temperatures  be- 
tAveen  the  normal  and  incipient  fusion.  Further,  in 
order  to  ascertain  what  might  be  the  influence  of  the 
size  and  orientation  of  the  grains  on  these  properties, 
experiments  Avere  carried  out  upon  both  east  and  rolled 
material. 

The  exjieriments  demonstrated  that  the  following 
divisions  could  be  made, 

1.  Below  Al  (and  having  A2  as  their  limit!) 

Dead  soft  steel:  ferrit?  which  undergoes  defonua- 
tion  by  cleavage  before  fracture. 
Ilypo-entectic  steels:  only  the  ferrite  undergoes 
appreciable  deformation;  fracture  takes  place 
when  the  pearlite  areas  coiue  into  contact  with 
each  other. 

Ilyper-eutectic  steels:  brittleness  due  to  the  pr  sence 
of  cementite. 

Eutectic  steels:  fracture  without   almost  any  tie- 
formation. 
2  .  Austenitic  region  : 

No  matter  what  the  carlion  percentage  is,  the  gam- 
ma-iron is  entirely  plastic. 

3.  -  Region  comprised  between  Al  and  A2. 

The  ])lasticity  increases  with  the  jji-oportion  of 
gamma-iron. 

4.  Ki'gioii  com|>rised  bi'tu  een  .\2  and  A'^ : 
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Fracture  alniosT  withoiif  (Icformatioii  owing  to  the 
low  proportion  ol'  <;aHiiTia-iroii  and  tlic  brittleness 
of  iron  in  tlio  beta-region. 
.').   Intervention  oT  the  li(|ni(ln.s: 

Sudden  and  siinidtaMeous  fall  in  the  breaking  stress 
and  tlie  plasticity. 

Hot  Drawing  on  the  Mandril. 
Mr.  Engene  Schneider  dealt  with  hot  drawing  on 
the  mandril.  He  gave  a  great  deal  of  information 
showing  how  this  op.n-ation  can  be  carried  out  on  a 
scientific  basis  instead  of  by  merely  empirical  methods. 
He  also  gave  some  very  useful  practical  hints. 

Uusually  it  is  better  to  keep  a  little  balow  the 
maximum  elongation  obtainable.  If  this  is  not  done, 
various  troubles  may  arise,  oau.sed  by  large  differences 
in  temperature.  The  slowing  down  of  the  press  can 
produce  breakdown  or  in  case  of  limited  power  the 
blockag?  of  the  blank  in  the  die  and  on  the  punch.  The 
botto!!!  of  the  blaidt  may  be  staved  du:^  to  the  retaining 
of  the  tem[)eratnre  in  this  thicker  region.  This  acci- 
dent is  si)ecially  to  be  feared  with  punches  which  are 
very  conical  at  the  end,  and  in  tliat  case  it  is  advisable 
to  keep  well  below  the  maximum  elongation.  A  maxi- 
mum elongation  corresponding  to  the  tliickest  part  of 
the  wall  should  be  adopted. 

The  diameter  may  be  smaller  than  that  allowed  for 
or  there  may  be  contraction  of  the  niouth  of  the  blank 
which  is  to  be  feared  especially  in  the  ease  of  long  and 
thin  blanks  wher?  the  section  is  very  cold.  Erosions 
and  striation  of  dies  are  usnally  produced  when  blanks 
~  are  at  a  low  heat.  The  dies  used  .should  have  as  nearly 
as  possible  the  ideal  section  indicated  and  should  be 
very  smooth  and  very  hard. 

(Certain  kinds  of  chilled  cast  iron  with  dressed  sur- 
faces give  good  results.  The  surfaces  and  blanks  tnuSt 
be  well  cleaned  outside  and  inside  before  draM'ing.  The 
dies  must  be  abundantly  luiiricated  with  black  grease. 
It  is  w^ell  to  heat  them  at  low  temperature  before  put- 
ting in  service,  and  to  be  sure  of  their  perfest  supjiort 
in  the  die-carriei'. 

The  punches  require  every  care  both  as  to  finish  and 
to  ((uality.  The  tensile  strength  should  be  65  to  70  kg. 
per  squai-e  millimetre,  and  tool  marks^  or  erosions 
should  be  avoided,  as  these  greatly  diminish  their  life. 

The  spraying  after  each  press  should  be  done  regu- 
larly on  all  the  surface  and  on  thi^  greatest  length 
possible,  in  such  a  way  a.s  to  avoid  deformation. 

Apply  a  mixture  of  tallow^  and  l)laeklead,  or  of 
grease  with  blacklead,  carefully  over  the  punch  before 
drawing,  in  order  to  prevent  the  blank  aclhering  to  it. 
and  to  facilitate  the  detachment. 

When  the  blanks  have  very  thick  bottoms,  it  is  neces- 
sary that  the  die  should  have  a  diameter  slightly 
greater  or  equal  to  the  external  diameter  of  the  bottom. 
It  often  occurs  that  when  a  blank  is  very  eccentric  it 
turns  to  the  drawing  without  the  die  having 
touched  it ;  of  it  is  thick  tlie  torsion  is  often  very  im- 
portant. 

When  a  blank  has  an  internal  diameter  appreciable 
larger  than  that  of  the  punch,  the  rough  blank  must 
be  treated  very  regularly ;  if  not.  the  drawing  tends  to 
create  more  elongation  in  th?  hot  part,  which  often 
diminishes  the  thickness  and  creates  an  eccentricity 
Avhich  did  not  exist  before  draAving. 

Drawing  in  sev,M-al  dies  simidtaneously  enable  very 
largo  total  elongations  to  be  obtained.  It  is  to  be 
especially  recommended  in  the  case  of  blanks  with  very 
weak  sides,  and  with  some  quick  presses. 


The  i)ass  must  be  flivided  out  in  such  a  manner  that 
the  work  must  be  greatest  at  the  first  *lie  and  decrea.se 
.successively  on  the  others.  This  method  of  operation 
also  allows  the  stroke  of  the  press  to  be  reduced  and 
diminishes  the  wear  on  the  last  die,  which  has  only 
liglit  work  to  carry  out. 

Structure  of  Special  Steels. 

Three  other  interesting  papers  in  addition  to  those 
sumiiuirised  above  were  read  at  the  Paris  meeting.  One 
of  these  was  by  Cononel  N.  T.  Belaiew,  C.B.,  on  the 
marked  analogy  which  exists  in  the  structure  and  be- 
tween some  of  the  properties  of  high-speed  and  dama- 
scene steel ;  another  by  A.  M.  Portevin  and  M.  Bernard 
on  coalescence  in  steels  and  its  commercial  results; 
and  the  third  by  iMr.  A.  M.  Portevin  on  some  new  con- 
stituents which  he  has  found  in  the  composition  of 
tungsten  and  molybden)im  steels. 

The  practice  of  annealing,  followed  by  exceptionally 
slow  cooling,  is  one  of  great  interest  from  the  point  of 
vieAv  of  researches  on  the  structure  of  special  steels. 
Treatment  of  this  nature  not  only  affords  a  means  of 
securing  a  general  enlargement  of  the  structural  fea- 
tures, so  as  to  allow  of  a  closer  scrutiny  of  their  details 
or  pieculiarities,  but  also  leads  to  true  states  of  equili- 
brium being  obtained. 

Structural  Variations  Resulting  from  Annealing. 

An  investigation  of  the  structural  variations  re>uU- 
ing  from  annealing  tungsten  steels  and  then  cooling 
them  extremely  slowly  has  led  (in  regard  to  alloys 
containing  from  0.1  to  0.4  per  cent,  of  tungsten)  Mr. 
Portevin  to  certain  conclusions. 

The  structure  of  these  "normal"'  steels  is  described 
as  consisting  of  ferrite  associated  with  pearlite  or  even 
as  being  devoid  of  pearlite. 

After  annealing  at  about  1,300  deg.  followed  by  a 
cooling  extending  over  75  hours,  down  to  200  deg..  the 
structure  is  completely  altered.  In  a  st?el  containing 
0.4  per  cent,  of  carbon  ami  5.4  per  cent,  of  tungsten 
Avhich  has  undergone  this  treatment,  there  will  be  ob- 
served a  network  formed  of  light  and  dark  areas 
separating  regions  occupied  by  a  constituent  differing 
from  any  hitherto  known.  This  is  apparently  a  com- 
plex, consisting  of  needles,  and  is  met  with  alike  in 
steels  with  a  lower  carbon  percentage  (0.1)  and  in 
steels  with  a  higlier  tungsten  percentage  (7.55^.  Exam- 
ined under  high  magnification  there  can  plainly  be  seen 
needles  arranged  similarly  to  those  of  th?  martensite 
of  hardened  steels.  These  needles  can  be  coloured  by 
a  solution  of  sodium  picrate  in  soda.  This  character- 
istic added  to  their  abundance  in  steels  with  so  low  a 
carbon  content  (which  i)re vents  them  being  taken  to  be 
carbides,  shows  them  to  be  a  tungstide.  The  arrange- 
ment of  the  structure  shows  them  to  have  separated 
gradually  from  a  crystallised  medium,  which  is  the 
solid  solution. 

Mr.  Portevin  has  also  succeeded  in  finding  in  molyb- 
denum steels,  similarly  annealed,  a  constituents  pre- 
senting the  same  morphological  characteristics  and 
susceptibility  to  etching  as  the  acicular  coiifplex  just 
described  in  connection  with  tungsten  steels.  Instead, 
however,  of  occurring  as  it  does  in  the  steel  containing 
0.4  per  cent,  of  carbon  and  0.5  per  cent,  of  ttuigsten.  in 
m?sses  regularly  distributed  and  forming  the  inter- 
sitial  packing  between  a  lu^tAvork  or  carbon  complex, 
this  constituent  is  found  in  irregularly  disseminated 
clusters  in  a  ground  mass  very  readily  colourable  by 
acid  reagent!  aiul  hence  mop?  highly  carbonised.  These 
clusters  are.  moreover,  visible  to  the  naked  eye  owing 
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to  the  considci-able  eiilargeiuent  of  tlic  scale  of  the 
structural  arrangeuient.  resultino-  from  the  very  low 
cooling. 

It  is  not  possible  to  di'aw  defiiiile  conclusions  as  to 
the  chemical  nature  of  these  cii'i'uhii'  n  cdlcs,  wliiidi 
may  b,^  either  an  iroii-molybdeuuin,  of  an  i roii-ca rl)t)ii 
lunlybdi'num  ciimpound.  \\' li i(dic\'cr  the\-  may  be,  the 
similarity  betw.cn  thc-se  struclures  in  tun<istcn  and 
uH)lyl)denum  steels  is  of  great  interest,  especially  as  the 
presence  of  these  constituents  indicat.s  a  state  of  eipiili- 
briuni  nior(>  stable  than  that  jireviously  eiu-ountered. 


COL.  CURRIE  S  IRON  FIND. 
Further  Proof  of  Intelligent  Obs-ervation  By  Indians 
— And  Exaggeration  By  the  Press. 
ALEXANDER  GRAY. 
Colonel  (  in  rie  ^I.P.  has  a  new  iron  ore  area  about 
twenty  five  miles  north  of  Spraguo,  east  of  the  Soo. 
ft  maj'  not  be  as  big  as  what  they  have  in  the  northern 
tier  of  states  over  the  border — notwithstanding  exag- 
gerated reports  appearing  in  tlie  daily  pre.s.s — but  it 
is  of  sufficient  importance  to  warrant  drilling  opera- 
tions and  has  romantic  antecedents  to  entitle  Indians 
as  keen  observers  to  fui'ther  credit  marks  as  pros- 
pectors. 

The  liulian  located  the  St.  Eugene.  The  same  is  true 
of  the  Helen  Mine.  About  sixty  four  years  have  elapsed 
since  Ilerrick  in  running  his  lines  with  white  assistants 
and  Indian  guides  spotted  the  Helen — and  it  Avas  about 
that  time  moi'e  "float"  containing  iron  was  noted. 
The  Indians  knew  of  it.  Herrick's  notes  had  refer- 
ences to  it,  as  Avell  as  to  the  Helen  indications.  Gates 
took  the  Helen,  when  it  was  .staked  for  him  by  the 
Indian.s — and  Col.  Currie  declined  another  area  offered 
to  him  for  ^500 — a  fact  which  he  afterwards  regretted. 

For  years  the  Colonel  cherished  a  mental  note  about 
what  he  heard  as  to  "float"  north  of  Sprague.  Having 
missed  the  Helen  and  the  iMagpie.  he  concluded  an- 
other bunch  of  hematite  ore  low  in  i)li()sporous  would 
not  be  amiss.  It  happened,  however,  that  conditions 
for  prospecting  were  not  altogether  auspicious.  Then 
the  War  intei-veiied.  Anyhow  he  waited  and  watched 
— and  a  few  mouths  ago  he  was  willing  to  make  the 
effort.  Rather  he  retained  Archibald  M.  Campbell,  a 
Mining  Geologist  of  Ottawa,  to  make  the  effort.  Mr. 
Campl)ell  was  fortified  with  Herrick's  1857  field  notes, 
which  stressed  the  presence  north  of  Sprague  of  a 
large  quantity  of  boulders  in  which  there  was  "excel- 
lent liematite  iron".  Other  details  as  to  the  exact 
location  were  somewhat  meagre. 

But  Mr.  Campbell  has  hit  a  good  many  trails — and  is 
familiar  enough  with  the  red  man's  lingo  to  nuike  his 
way.  So.  off  he  went  with  his  guides.  In  due  course 
he  picked  up  the  essential  Herrick  lines.  Then  he 
worked  into  what  had  possibilities  as  iron  country. 
Eventually  he  got  the  "float" — and  manifestly  it  had 
not  travelled  far.  Wlience  it  came  puzzled  the  geolog- 
ist. Indian  reports  and  Herrick  notes  had  been  veri- 
fied. Heyond  that  Mr.  Campbell  was  left  to  his  wits — 
and  those  he  exercised  by  examining  the  striae — the 
rock  surfaces  as  marked  by  glacial  action.  'Sir.  Camp- 
boll  called  upon  the  glacial  age  to  bear  witness — and 
that  led  him  across  a  lake  where,  in  contact  with 
greenstone  on  the  hanging  wall  and  quartzite  on  the 
footwall,  the  "find"  of  re»l  hematite  was  made.  Two- 
find-a-quarter  miles  was  staked  for  T'ol.  Cuirie — ami 
the  samples  taken  are  satisfactory. 

There  is  "red  iron",  disseminated  specular  hematite, 


aiul  more  of  the  latter  in  a  micaceous  formation.  Ac- 
coi'ding  to  Mr.  Campbell,  the  iron  is  where  it  ought 
to  be — yet  he  declines  to  concur  in  the  newsi^aper  tales 
about  this  being  the  precursor  of  another  Gogebic  or 
Mesaba  Range.  To  the  contrary,  while  hopeful,  he 
declares  there  is  no  reason  why  the  locality  should  be 
unduly  magnified.  Picked  samples  have  yielded  68 
percent  metallic  iron.  The  section  between  the  green- 
stone and  the  quartzite  is  about  half  a  mile  in  width. 
There  is  a  possibility,  owing  to  its  purity,  of  much  of 
the  iron  being  recovered  by  concentration — and  it  is 
that  feature  which  is  giving  those  concerned  most  en- 
couragement. 

Mr.  Campbell  says  "the  truth  is  all  we  want  Fic 
tion  is  misleading." 


PRODUCTION  OF  PIG  IRON  AND  FERRO  ALLOYS. 


In  Canada,  Augnst,  1921. 


The  quantity  of  i)ig  iron  and  ferro-alloys  produced 
during  the  month  of  August  was  nearly  4,(300  tons 
lower  than  that  of  the  previous  month.  Pig  iron  made 
by  the  firms  for  their  own  use  dropped  about  10  per 
c?nt  or  5,828  tons  below  last  month's  figures.  The 
output  of  basic  iron  Avas  considerably  higher,  Indng 
46,939  tons  as  compared  with  40,720  tons  in  July. 
Foundry  iron  production  decreased  from  10,339  tons 
in  July,  to  1,882  tons  in  August.  This  decrease  Avas 
entirely  in  that  which  Avas  made  for  the  use  of  the 
producing  firms.  Malleabls  iron  also  declined  during 
this  month,  none  of  the  firms  reporting  any  of  this 
product  as  being  made  for  their  oavu  use,  Avliile  1.234 
tons  mas  made  for  sale.  There  Avas  but  a  slight  fall- 
ing off  in  the  output  of  electric  iron  castings;  last 
month's  total  of  105  tons  being  lessened  by  4  tons.  Pig 
iron  made  for  sale  during  August  amounted  to  3.207 
tons,  Avhich  Avas  an  increase  of  1,898  tons  over  that 
of  July. 

The  re])orts  of  this  month  show  that  there  were  2,547 
tons  of  si)iegeleisen  ])roduo?d.  There  is  included  in 
this  amount  94  tons  which  was  sold,  this  being  the  first 
sale  of  spiegeleisen  reported  since  February.  The  sev- 
eral grades  of  ferro-silicon  totalled  967  tons  for  August 
as  compared  Avith  659  tons  during  the  previous  month, 
a  gain  of  308  tons. 

Th?  Algoma  Steel  Corporation  reported  only  two 
blast  furnaces  in  operation  at  the  end  of  the  month, 
one  having  been  bloAvn  out  during  the  period.  This 
loss  leaves  a  total  of  five  furnaces  operating  and  fifteen 
idle  at  the  end  of  August.  The  blast  furnaces  active 
Avere  as  folloAvs:  Iavo  at  Sault  Ste.  iMarie.  one  at  Hamil- 
ton, and  two  at  Sydney. 


BENZOL  SCORES  A  SUCCESS. 

The  enthusiasts  of  benzol  Avill  be  gratified  to  learii 
that  this  alternative  motor  poAver  scored  a  distinct 
success  ths  other  day  in  connection  Avith  1h(>  Aerial 
Derby,  for  avc  understand  that  the  race  Avas  won  upon 
a  mixture  of  motor  spirit  aiuI  benzol.  This  important 
success  lends  considerable  Aveisht  to  the  popular  belief 
that  an  admixture  of  about  20  per  cent,  benzol  with 
motor  spirit  tends  to  increa.se  the  efficiency  of  the  in- 
ternal-combustion engine.  When  one  considers  the 
phenomenal  speed  obtained  by  the  fastest  aeroplane 
in  the  Aerial  Derby,  the  tip  given  above  should  cer- 
tainly be  Avorth  following  by  motorists  generallv.  — 
"Petroleum  Tinu's." 
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Drill  Steel  from  Hollow  Ingots 

A  Definite  Effort  to  Produce  Hollow  Drill  Steel  With  a  Decarbonized  Interior  Surface  by  Inserting 
A  Mild  Steel  Tube  in  the  Ingot  Mold,  Plugging  It  With  Sand,  Casting  the  Steel 
And  Subsequently  Rolling  to  Size. 

liy  I'.  A.  iv  AR.\ISTR()X(} 
V'ice-Pi'esident,  Liidlmu  Steel  Co. 


iUAlow  (li-ill  -steel  is  mado  l)y  various  methods:  (1) 
The  drilled  billet  with  a  saiul-filled  eore,  the  general 
nietiiod  used  in  tiiis  eountry.  (2)  The  diilled,  pierced, 
or  tile  drilled  and  pierced  billet,  net  saiul-filled,  is  roll- 
ed down  over  a  projectile  or  ball  much  the  same  as  in 
ordinary  r)ipe  manufacture.  System  (2)  is  employed 
largely  "in  Sweden.  In  Sheffield,  England,  the  general 
.schenio  is  sand-filling.  Swedish  hollow  drill  steel  is 
particularly  good  and  has  a  world-wide  reputation  for 
excellency. 

■  It  does  not  fellow,  however,  that  steels  made  by  other 
methods  are  not  oFfii-ieiit,  because  they  are. 

Decarbonized  Centers  in  Swedish  Bars, 
in  the  Swedish  material,  a  peculiar  condition  is  pre- 
sent. The  hole  is  badly  decarbonized  by  the  method  of 
manufacture  and  the  extent  of  this  decarbonization 
vai-ies  in  bais  of  different  makes.  Fig.  1  shows  a 
jKilished  and  etched  cross-section  of  very  good  grade 
Swedish  hollow  drill  steel  that  is  totally  decai-bonized 
]-10  in.  deep,  and  the  carbon  varies  from  the  carbon  of 
the  bar  down  to  iron  or  carbonless  ferrite  through  an- 
other 1-10  in.  Owing  to  difficulties  in  illumination,  the 
altered  structure  is  not  so  prominent  as  under  visual 
examination. 

Fig.  2  shows  a  much  lighter  decarbonized  zone,  being 
only  about  1-40  in.  thick,  but  with  certain  radial  cracks 
running  from  the  hole  into  the  bar.  In  this  photograph 
it  will  be  n(;ted  that  the  body  of  the  steel  is  very  dii-ty. 
There  are  a  large  number  of  slag  inclusions  which  fol- 
low somewhat  the  original  form  of  crystallization. 

Fig.  3  shows  another  section  of  Swedish  hollow  drill 
steel  with  about  the  same  amount  of  decarbonization  as 
Fig.  2,  but  with  larger  radial  cracks,  carrying  the  local 
decarbonization  in  more  markedly  than  in  Fig.  2.  The 
zone  of  graded  carl)on  content  is  about  three  times  the 
width  of  that  in  Fig.  2. 

Fig.  4  is  another  sample  of  Swedish  liollow  drill  steel. 


FIGS.  1  AND  2.     ETCHRD  CROSS-SECTIONS  OF  SWEDISH 
HOLLOW  STEEL  SHOWING  MACROSTRUCTU RES 
FiK.    1.      First-class    hollow  Ficr.    2.      Less    clean  hollow 

steel  rolled  over  a  niatulrel.  steel  rolled  over  niandrel.  De- 
DecarV)onize(i  zone  1,18  in.  carbonized  zone  1,  40  in.  thick, 
thick. 


i 


FIGS.    .3   AND   4.     ETCHED   CROSS-SECTIONS   OF  SWEDISH 
HOLLOW  STEEL  SHOWING  MACROSTRUCTURES 
Fig.  3.     Badly  cracked  steel         Fig.  4.    Heavily  decarbonized 
with    thick    region    of   graded      rod  of  hollow  drill  steel, 
carbon  content. 

much  about  the  same  a.s  the  ethers,  only  with  a  little 
heavier  decarbonization.  All  of  the  bars  shown  in 
Figs.  1  to  4  inclusive  have  been  rolled  either  on  a  i)ro- 
jectile  or  without  one,  but  they  were  not  rolled  with 
sand  in  the  hole  and  represent  the  general  run  of  Swed- 
ish holloAv  .steel. 

Fig.  5  is  a  piece  of  0.8.5  carbon.  1  per  cent  chromium 
steel  rolled  from  an  ingot  cast  around  a  mild  steel  tube. 
The  mild  steel  lining  has  a  thickness  of  about  1-40  in. 
and  there  are  no  cracks  from  the  tube  into  the  metal. 
There  is  a  slight,  but  very  slight,  grading  in  carbon 
content  between  this  tube  and  the  metal.  The  reason 
for  this  is  that  chrcmium  present  in  steel  as  an  alloy 
prevents  to  a  very  large  degree  the  carburizing  of  ad- 
jacent iron  by  saturation.  I  do  not  say  that  it  is  not 
possible  to  carburize  mild  .steel  by  satur  ation  because  of 
the  chrome  alloy,  but  merely  say  it  is  more  difficult 
than  when  the  chromium  is  net  present. 

Fig.  6  shows  a  piece  of  0.85  plain  carbon  .steel  having 
the  mild  steel  tube  core,  east  and  rolled  in  exactly  the 
same  way  as  that  in  Fijr.  -">.  yet  there  is  very  little  of 
the  carbonless  iron  remaining.  A  very  complete  satura 
tion  has  taken  place,  which  shows  very  distinctly  the 
diffe  ence  brought  altout  by  the  chromium. 
Influence  of  Decarbonized  Layers  on  Hardening. 
A  (question  that  seems  worthy  of  deep  eonsiileration 
is  this:  Is  this  decarbonized  core  an  advantage  or  a 
disadvantage  .'  If  it  is  an  advantacre.  why  not  duplicate 
tliis  by  controlled  practice  and  not  haphazard  means  of 
manufacture?  If  it  is  a  disadvantage,  then  why  is 
it  that  steel  of  this  character  has  such  a  good  reputation 
for  being  a  good  qrrade  hollow  drill  steel?  The'e  is 
nothing  in  the  steel  that  can  be  disoeniel  microseopieally 
or  by  analysis  that  proves  it  to  be  s  --nerior  to  hollow 
drill  steel  of  troo'l  mairifaeture  im  le  by  methods  that 
nrevent  decarbonization  of  the  hole.  Therefore  it  is  fair 
to  assume  that  the  decarbrnized  Avail  of  the  hole  is  an 


Oq.tober,  1921. 


IRON    AND    STEEL    OF  CANADA 


247 


advantage.  Un  investigating  tiiis  subject  we  found  that 
hardened  ba:s  with  this  tlecarbonized  hole  do  not  be- 
eoiiie  so  intensely  hard  on  the  inside,  neither  are  they 
so  prone  to  cracking.  Bars  with  radial  cracks  are  of 
course  batl,  no  matter  what  the  system  of  manufacture. 

Attenticn  is  tirawn  to  tlie  fact  tliat  the  decarl)oni/.ed 
liole  shown  in  the  pJiolographs,  particularly  in  Fig.  1, 
has  much  g;  eater  decarl)oni/,ed  rim  in  tiic  hole  tiuui  at 
the  exterior  of  the  bar.  This  probably  may  cause  some 
wonder.  1  believe  it  is  due  to  the  fact  tlud  on  reiieating 
llie  liars  and  nilling  them  thi'ougii  the  various  mills  the 
cxide  is  broken  off  the  bar.  Wiieu  the  bar  is  relietited 
it  is  subject  to  a  fresh  scaling  and  is  not  affected  by  the 
scale  already  adhering  to  tiie  bar  which  in  itself  would 
.set  up  deca;  boni/.ation.  Therefore,  tlie  exterior  of  the 
liar  has  to  wit  list  and  only  the  decarbonization  arising 
from  the  furnace  gases  and  later  the  adhering  scale  from 
tliiit  iieating;  wiiereas  the  inside  of  the  tube  is  affected 
by  adhering  scale  at  all  times,  adding  to  tiie  decarboniz- 
ing effect  of  the  reheating.  Tlu'  scale  is  pai-tly  i-educed 
by  tlie  carbon  in  the  l)ar,  and  as  tlie  scale  is  thicker  the 
action  is  more  p:()nounced. 

The  mild  steel  (u-  decarbonized  inm  inside  the  Imle 
acts  as  a  damping  effect  when  hardening  is  produced. 
Tliis  effect  can  i)robal)ly  be  readily  api)reciated  when 
the  fact  is  remembered  that  if  a  ])iece  of,  say,  1  cent 


Mir.M    A.NI)   CARBON   INGOTS  CAST  AROUND 
A  MILD  STEEL  TUBE 


carl)i)n  steel  be  rougli-t  unicd  so  that  all  tlecarbcniza- 
tioii  is  removed  from  the  outside  of  the  ba;'  and  this  be 
lieated  uj)  to  just  al)()ve  the  transformation  point  and 
(|uenched  in  water  of,  say.  TD  deg.,  the  bars  will  come 
out  liardened  in  spcts  in  a  non-uniform  iiiaiiiier.  Some 
|)laces  will  be  hard:  others  will  not.  If  a  further  length 
of  the  same  steel  be  rough-turned  and  then  ground  and 
polished,  this  bar,  sul)jected  to  the  same  heat-treatment 
and  same  speed  of  cooling,  will  come  out  (p'ite  file  ha  d 
all  over  and  not  at  all  s')otty.  The  reas(;n  for  this  is 
that  the  rough-turning  holds  the  steam  arising  from  the 
lieated  metal  in  contact  with  the  water,  and  thus  causes 
certain  zones  to  cool  at  a  slower  rate  than  those  jilaces 
where  the  steam  which  is  generated  was  rpiickly  re- 
moved. 

Til  the  case  nf  the  jiolislietl  bar,  there  is  no  rcmghened 
exterio"  to  hold  .steam  pockets,  and  the  steam,  as  sren- 
erated,  (pdcklv  rises  to  the  surface  of  the  cooling  fluid 
and  the  bar  is  unifornilv  hardened  over  its  entire  sur- 
face. If  this  bar.  wiiicli  is  i)<»Iished.  were  covered  with  a 
thin  tube,  then  the  hardening  wo'dd  not  be  very  pro- 
noniieed  underneath  the  tube.  This  of  course  would 
vary  witli  the  thickness  of  tlie  t-'be  and  whether  or  not 
file  tube  was  in  goo<l  contact  with  the  bar.    Such  a  cou- 


dition  can  artiiicialiy  be  produced  by  decarbonizing 
tue  suilace  ol  tins  polished  Oar.  if  this  decarbonization 
IS  carried  to  a  lair  aeptli,  say  in.,  tue  uar  will  not 
ue  01  inaximum  liarclness  underneath  ihe  decarbonized 
area  alter  being  quenciiecl  iu  water,  ihe  thicJier  ttie 
zone  tne  less  will  be  tiie  hardness,  and  lor  tne  same 
reasons  wiiicli  preveni  one  trom  uniiormly  liardeniiig  a 
piece  of  simnar  carbon  steei  riglit  tnrougli  to  the  center 
when  quenciied  from  just  above  this  is  that  tlie  speed 
of  cooling  is  only  fast  enough  for  a  certain  amount  of 
penetration  or  depth  of  hardness.  To  harden  right 
across  the  cross-section,  alloy  steels  have  to  be  resorted 
to,  which  have  a  greater  lag  to  transformaticii. 

Hollow  Steel  From  Hollow-Cast  Ingots, 

Hollow  drill  steel  made  by  casting  tiie  metal  around 
a  tube  and  mechanically  working  the  lioUow  ingot  down 
to  the  required  size  (filling  up  the  hole  with  sand  and 
later  removing  same  after  rolling)  will  have  an  arti- 
ficially produced  equivalent  decarbonized  core  wiiich 
will  be  free  from  any  such  tendency  toward  splitting 
and  driving  in  radial  cracks  as  has  been  noticed  in  the 
photographs.  The  surface  of  the  inside  of  the  tube  will 
be  comparatively  smooth,  giving  a  uniform  cooling  rate 
to  the  inside  of  the  bar,  ag'ain  reducing  the  tendency 
for  a  radial  crack  to  start. 

One  of  the  reasons  why  the  carbonless  walls  of  the 
tube  of  the  bars  made  by  this  method  do  not  crack  in 
manufacture  is  because  the  mild  steel  tube  is  not  the 
result  of  a  decarbonized  steel  highly  impregnated  by 
oxygen  and  oxides  and  having  a  number  of  microscopical 
holes  where  the  carbon  of  the  carbides  last  resided.  These 
holes  are  places  of  Aveakness  Avhieli  may  or  may  not 
weld  up,  depending  on  whether  the  interior  of  these 
microscopical  cavities  is  coated  by  an  oxide  layer  or 
filled  with  gas,  either  from  the  gas  occluded  in  this  steel 
or  that  Avhich  has  penetrated  from  the  furnace  atmos- 
])here.  Decarbonized  steel  is,  in  my  opinion,  less  strong 
than  mild  steel  Avhich  has  been  originally  made  in  low 
carbon  and  worked  down  to  the  required  size. 

A  mild  steel  tube,  carbon  about  .15,  is  plugged  at 
either  end  and  filled  up  with  sand.  Hole  is  drilled 
through  the  tube  and  plugs  but  it  is  not  pinned,  the 
hole  is  left  open.  The  tube  is  then  inserted  into  an  ingot 
mold  which  is  recessed  at  the  foot  and  a  guide  is  fitted 
on  the  top  of  the  tube,  centering  the  tube  with  tlie  ingot 
mold.  This  guide  carries  a  pouring  head.  In  pouring 
the  ingot  the  hot  metal  is  poured  hito  the  pouring  head 
and  the  metal  runs  through  four  small  nozzles  down  the 
four  corners  of  the  ingot  mold  and  around  the  tube.  The 
tube  is  cleaned  well  by  sand  blasting  before  being  put 
into  the  ingot  mold  and  a  very  excellent  weld  is  pro- 
duced between  the  thin  wall  of  the  tube  and  the  hot 
metal.  The  tube  being  of  mild  steel  has  a  liiglier  melt- 
ing point  than  the  higher  carbon  of  the  molten  steel, 
therefore  although  there  is  a  surface  weld  between  the 
molten  metal  and  the  tube,  there  is  no  tendency  or  very 
little  tendency  for  the  tube  to  burn  through. 

A  large  nnmber  of  ingots  ha^-e  been  cast  by  this  tube 
method  and  not  one  lias  burned  through.  The  holes 
drilled  in  the  plugs  are  filled  up  by  the  molten  metal 
which  forms  a  pin  to  hold  the  plug  into  the  tube  and  in 
the  east  ingot. 

Figure  A  shows  a  hollow  cast  ingot  by  the  tube  me- 
thod which  has  been  snlit  on  a  nlaner  without  cutting 
thro'^crh  the  pings  and  the  holes  filled  un  with  the  molten 
metal  forming  pins  can  be  clearlv  seen  at  each  end.  The 
smooth  accnratn  .shane  of  the  hole  can  be  readilv  appre- 
ciated from  the  photograpli  and  attention  is  drawn  to 
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FIGURE  A 


lln'  i)articulai  ly  .small  aiiioiiiil  of  ])ij)e  at  tlie  lop  of  tlie 
ingot,  showing  the  steel  to  he  extremely  free  from  gas. 
As  ean  be  seen  from  the  j)h(itograi)li  tlie  weld  is  very 
perfect  indeed  down  the  entire  length  of  tlie  tube.  The 
sand  is  not  removed  from  the  ingot  after  easting  as  this 
sand  is  employed  for  the  purpose  of  maintaining  the 
sliape  of  the  hole  during  rolling.  The  ingots  are  sent 
away  to  the  ]8"'  mill  furnace,  reheated  to  required  rol- 
ling temperature  and  the  ingots  rolled  down  to  314  to 
4"  scjuare  billets,  depending  upon  the  finished  size  of 
the  liar.  The  method  of  cutting  uj)  billets  is  very  in- 
teresting. 

The  shear  on  which  these  billets  are  cut  is  offset 
slightly  so  that  the  end  of  the  billet  is  dragged  down, 
thereby  effectually  closing  the  end  of  the  hole  of  the 
billet,  cutting  out  the  necessity  for  ])lugging  .  The  bil- 
lets at  tliis  stage  are  .just  where  the  usual  metliod  of 
making  hollow  billets  starts,  the  usual  method  being  to 
take  a  3I/2"  i)illet  and  di'ill  1  ."5-8 hole  down  the  entire 


FIGURE  B 


length  of  the  billet  anrj  jjlug  either  end  of  the  billet 
after  filling  .same  with  sand.  The  billets  are  then  care- 
fully in.spected,  chipped  and  ground  to  cut  out  any 
imperfections  that  may  liave  ari.sen  during  manufacture, 
then  sent  to  the  9  "  heating  furnace  and  rf)lled  down  on 
the  0"  mill  to  required  size.  The  bars  after  insf)f>ction 
are  topped  and  sent  to  the  extracting  room. 

Figure  1>  shows  the  machine  in  operation.  High 
pressure  sand  blast  is  the  method  employed  to  remove 
the  sand  from  tlie  core  or  hr)le  in  the  bar.  The  large 
tube  to  the  riglit  of  the  machine  is  the  air  reservoir 
carrying  high  pressure  air  and  the  smaller  tulic  parallel 
Avith  it  carries  fine  sand  whicli  has  an  equalizing  valve 
so  as  to  maintain  the  same  pressure  in  the  sand  canister 
as  in  the  storage.  As  the  air  passes  across  the  orifice  at 
the  bottom  of  the  sand  canister  a  quantity  of  sand  is 
sucked  down  with  the  air  and  carried  along  the  small 
tube  which  is  inserted  inside  the  hole  of  the  bar.  .  The 
cutting  effect  of  this  very  high  i)ressure  sand  blast  is 
quite  extensive.  It  is  possible  to  wear  away  or  drill  a 
hole  in  a  piece  of  .steel  by  the  action  of  this  high  pres- 
sure sand  blast. 

out  the  end  of  this  small  tube  which  does  the  trick.  The 
usual  method  is  to  use  an  air  blast  but  this  operation  is 
Figure  ('  shows  the  volume  of  '•and  and  air  comin!? 


FIGURE  c 


not  very  speedy.  Other  method  is  to  use  water  in  the 
place  of  air  known  as  the  hyd:  aulic  method.  Tliis  again 
is  net  so  effective  as  using  sand  blast.  Peculiarly  enough 
there  is  very  little  wear  on  the  inside  of  the  tnlie  carry- 
ing the  high  jiressure  sand  blast  as  the  sand  is  travelling 
in  the  same  direction  as  the  tube  and  the  skin  friction 
against  the  inside  of  the  tube  has  the  effect  of  driving 
the  sand  to  the  center  of  the  tube  and  does  not  scour 
out  the  inside  of  this  small  tube  which  varies  in  size 
from  1^  ■'  to  3-l(r'.  It  is  possible  to  clean  cut  a  II4  "  rd. 
liollow  d:ill  steel  bar,  20  ft.  long  by  this  method  in 
about  one  minute. 

This  method  of  making  hollow  ingots  and  the  method 
of  removing  the  sand  from  the  inside  of  the  bar  are 
covered  by  patents  issued  and  applied  for  and  is  a  very 
Ing  stei>  forward  in  economical  and  successful  manu- 
facture of  holhtw  di-ill  steel  and  hollow  tubes  and 
tiiliular  bodies  generally. 

Segreg-ation  in  Hollow-Cast  Ingots. 

Se<rregatioii  is  a  thing  which  must  happen  in  all  steel 
s(  lidification  and  this  is  resnonsible  for  a  certain  mech- 
anical weakness  in  the  finished  ba-.  If  the  segregation 
can  be  so  located  as  to  liave  verv  little  mechanical  effect, 
it  would  be  desirable  to  make  the  ingots  in  that  manner. 

Casting  hollow  ingots  by  the  tube  method  is  partieu- 
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lurl\  riii-Uiuiile  uji  lla.s  i'cspeet.  As  tlio  segregatiuu  wJucli 
is  bouutl  to  occur  w  ill  be 'concentric  with  the  hole  and 
its  maximum  occurrence  is  about  midway  between  the 
exterior  of  tlie  ingot  and  the  tube  wall,  this  area  is  very 
large  in  cii-cumfei  ence,  comi)aratively  speaking,  and  the 
segregation  is  comparatively  small  because  tlie  distance 
between  llie  tube  and  tlie  ingot  mold  is  small.  This 
thin  layer  ot  segregation  will  be  most  noticeable  at  the 
top  of  the  ingot,  it  can  have  no  effect  or  at  most  very 
little  effect  up(m  the  bar,  as  the  segregates  do  not,  under 
any  circumstance,  creep  through  to  either  the  exterior 
or  tlie  inteiior  wall  of  the  ingot.  Segregation  is  not  re- 
moved at  all  in  the  pierced  billets  from  solid  ingots  and 
is  only  very  indifferently  removed  in  the  case  of  the 
drilled  billets.  Furtlierniore,  even  if  segregated  im- 
pni'ities  are  roiiu>\  i'd  by  using  only  the  butts  of  the  in- 
gots, and  drilling  the  billets,  there  is  still  carbide  segre- 
gation to  contend  with.  This  will  run  in  straight  or 
ncai'ly  straight  lines,  jniriillcl  willi  the  wall  nf  the  ingot 
or  the  line  of  freezing. 

The  inside  of  the  hole  of  a  drilled  billet  must,  there- 
fore, necessai'ily  be  the  weakest  place  iu  the  billet,  re- 
sulting in  a  weak  bar.  Progressive  fracture  is  easily 
started  I'lnni  (Hie  of  tlirsc  niaiiy  sources  of  Aveakness. 

Influence  of  Crystal  Size  on  Quality  of  Steel. 

t'rystal  size  is  of  great  importance.  In  a  general  way 
the  smaller  the  ingot  the  bettor  the  steel.  With  a  small 
ingot,  the  crystals  are  not  very  large,  the  crystallites  or 
colojiies  of  crystals  not  very  far-reaching,  and  the  speed 
of  cooling  from  the  lii|uid  to  the  solid  state  fairly  rapid. 

In  a  24-in.  ingot,  for  instance,  the  crystallites  are 
likely  to  i)e  quite  large  and  likewise  the  individual  crys- 
tals forming  them.  Crystallites  are  also  apt  to  have  a 
uniform  direction  for  quite  substantial  distances,  de- 
pending entirely  upon  the  temperature  and  the  speed 
of  cooling.  If  the  steel  is  cast  hot  enough  and  quickly 
enough,  a  fractured  ingot  will  show  a  complete  diagonal 
.structure,  the  crystallites  growing  out  like  columns 
until  they  touch  one  another,  leaving  room  for  equi- 
axed  crystals  in  the  center  of  the  ingot.  If  the  temper- 
ature is  lowered,  the  equi-axed  zone  is  larger,  and  the 
pine-tree  growth,  whidi  is  the  crystallite  formation,  is 
less. 

A  small  ingot,  althougli  capable  of  i)roducing  a  very 
high-grade  .steel,  is  very  prone  to  this  columnar  struc- 
ture, even  though  tlie  temperature  of  casting  be  kept 
down,  and  tliere  comes  a  time  when  the  ingots  are  very 
small,  say  2  in.  sipiare  or  round  or  whatever  shape  is 
desired,  when  it  is  almost  impo.ssible  to  cast  tlie  steel 
in  such  an  ingot  without  producing  pine-tree  growth 
complete  to  the  center,  and  an  ingot  which  is  tlierefore 
known  among  workmen  as  "scorched".  An  ingot  of 
al)out  7  in.  size  can  lie  cast  so  that  it  is  (juite  free  from 
excessive  pine-tree  growth.  Crystal  formation,  how- 
ever, will  be  larger  in  a  7-in.  ingot,  cast  .solid,  than  where 
the  7-in.  ingot  is  cast  with  a  tube  in  it,  as  in  the  latter 
ease  one  has  all  the  advantages  of  a  2-in.  .scpiare  ingot 
with  none  of  its  disadvantages — the  santl-loaded  core 
takes  up  the  heat  and  i)revents  crystallite  growth,  be- 
sides ])reventing  the  formation  of  large  crystals. 

The  speed  of  coding  after  solidification  is  slower  in 
(he  hollow  ingot  ♦ban  it  is  in  the  solid  ingot,  therefore 
the  granulation.  ..hich  takes  jilaee  after  the  crystals 
have  formed  from  the  liquid  metal,  is  apt  to  produce 
larger  giains  than  in  the  solid  ingot.  This  is  not  a  de- 
triment. The  rriginal  crystal  size  is  of  much  more  im- 
portani  i'.    The  size  of  the  grains  flue  to  this  granula- 


tion c(inslaiitl.\  varies  in  resi)oii.se  to  lacchanical  work 
and  subsequent  heat-treatment. 

I  have  found  that  the  size  of  the  grains  arising  from 
the  granulation  of  the  crystals  does  not  grow  larger  than 
the  size  of  the  original  crystal.  Instances  arise  and 
should  be  carefully  noted  where  the  crystal  l)Oundary  is 
broken  and  two  crystals  will  appear  as  one,  merely  be- 
cause the  solution  potential  of  both  ciystals  are  the  same 
and  therefore  etch  uniformly  to  the  external  boundary 
of  the  two  crystals.  This  is  more  noticeable  when  these 
adjacent  crystals  have  approximately  the  same  orien- 
tati(m. 

Two  very  interesting  photograi)hs.  Figs.  7  and  8, 
appear  to  show  conclusively  that  the  casting  structure 
remains  in  the  finished  bar.  The  analysis  of  this  sam- 
ple is:  Carbon,  0.90  per  cent;  vanadium,  0.25  pei-  cent; 
manganese,  0..S0  per  cent.  This  steel  was  heated  to 
1,;540  deg.  F.,  a  temperature  .just  about  its  known  trans- 
foniiaticMi  point,  held  for  some  time  and  then  quenched 
in  water.  The  i)ieee  was  1%  in.  round  made  from  a  7- 
in.  square  ingot,  having  a  very  fine  structure  in  the 
broken  fracture,  extremely  tough  and,  generally  speak- 


FIGS.   7  AND  b..     STRUCTURE  OF  VANADIUM  STEEI.  ROD. 
PICRIC  ACID  ETCHING 
Fig-.  7.    Magnified  .'!0  diameters. 
Fig.  S.    Same  region  magnified  400  diameters. 

ing,  a  very  excellent  piece  of  steel  and  for  the  tool  for 
which  it  was  used  it  gave  some  extraordinarily  good  re- 
sults. Fig.  8  shows  the  structure  as  magnified  400 
diameters,  very  fine,  i)eculiar  form  of  sorbite  with 
troostite.  Fig.  7  is  the  same  piece  magnified  but  30 
diameters.  Ile:c  can  clearly  be  seen  the  cast  structure, 
which  lias  remained  in  the  bar  right  from  the  ingot.  I 
believe  that  this  ])ieee  of  .steel,  generally  speaking,  will 
not  have  a  crystal  larger  than  the  governing  boundaries 
of  the  crvstal  from  original  casting.  Xaturally  the 
crystals  in  this  c!o.ss-section,  which  is  at  00  deg.  to  the 
direct  1(11  of  rolling,  will  be  smaller  in  that  direction  than 
when  originally  ca.st,  although  their  total  voluiiie  will 
be  approximately  the  same. 

Fig.  9  shows  a  piece  of  3-8  in.  Mpuire  steel  which  vras 
rolled  out  of  a  lO-in.  ingot.  It  is  a  high-alloy  steel  and 
particularly  prone  to  the  formation  of  long  crvstals, 
inectiinj  other  along  the  diagonals  of  the  section.  Dnr- 
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jii"  the  nicchaiiufil  work  the  crystal  formation  has  be- 
come soniuwlu.t  distorted.  The  structure  of  the  bar  as 
seen  by  a  fresli  fracture,  shows  this  piece  of  steel  to 
have  a  very  fine  grain;  tlie  polished  surface  f"t''lied  in 
the  ordinary  way  shows  the  grain  size  to  he  small.  Hie 
erystal  size"  is  not  clearly  defined  at  first,  bnt  on  pro- 
loiin'ed  etdiing  tlie  crystal  structure  of  the  nigot  is 
elearlv  sliown,  while  tlic  grain  outlines  arising  frorn 
.rniiiulation  of  the  crystal  have  been  entirely  obliterated. 
Ilowever,  the  inherent  weakness  of  this  steel  is  laid  bare 
by  the  prolonged  etching  with  weak  acid.  This  bar  is 
obviouslv  weaker  along  the  original  diagonals.  All 
steels  will  show  the  original  ingot  form  ,  in  the  same 
manner,  no  matter  how  far  the  working  may  be  carried 
down  ;  some  steels  have  their  crystalline  structure  more 
readilv  disclosed  by  prolonged  weak-acid  etching  than 
others.  It  has  often  been  noted  tliat  one  bar  of  steel 
out  of  heat  or  a  part  of  the  heat  will  give  very  much 
better  physical  results  than  another  bar  from  the  same 
heat  or  out  of  a  different  lieat,  and  this  is  to  a  very  large 
degree  due  to  the  crystalline  formation  in  the  ingots. 
Pig.  9  very  clearly  sliows  the  reasons  for  this  condi- 
tion. 

Hollow  drill  steel  made  from  a  hollow  ingot  accord- 
ing to  our  method  is,  therefore,  a  little  safer  to  use  when 
overheating  has  to  be  contemplated  as  a  possibility,  as 
the  ultimate  grain  growth  will  be  less  than  a  similar 
sized  ingot  cast  solid,  for  the  simple  reason  that  the 
crystals  were  originally  smaller.  I  do  not  want  to  infer 
that  hollow  drill  steel  so  made  can  be  overheated  and 
that  then  the  steel  will  give  the  same  satisfaction  as  if  it 
were  not  overheated.  I  am  merely  contending  that  it 
is  slightly  less  harmful,  the  reasons  being  as  given. 

Surface  Scaminess. 

Surface  weakness  as  shown  by  seaming  and  checking 
on  the  exterior  when  working  the  bars  of  hollow  drill 
steel,  or  by  cracking  in  hardening,  is  in  some  measure 
due  to  the  surface  stresses  of  the  ingot  when  cast.  We 
have  found  cut  that  the  temperature  of  the  ingot  mohl 
or  speed  of  freezing  of  the  exterior  of  the  ingot  is  of 
very  great  importance  in  this  direction,  and  much 
seamv  and  cracked  steel  can  be  laid  directly  against  a 
too  quickly  cooled  skin.  Ingots  that  are  turned  or  null- 
ed all  over  will  not  seam  very  much  in  woi'king,  in  fact 
they  are  practically  free  from  seams,  whereas  an  ingot 
rolled  without  a  preliminary  machining  operation  is 
full  of  seams  and  cracks,  .some  long  and  some  short.* 

It  has  generally  been  said  that  these  short  seams  and 
cracks  in  the  surface  of  the  bar  are  the  result  of  elongat- 
ed depressions  in  the  surface  of  the  ingot  and  that  if  an 
ingot  is  cast  very  smooth  it  should  apparently  give  less 
surface  defects. "  This  is  in  some  measure  true,  but  an 
ingot  cast  very  hot  and  having  a  very  smooth  skin  will 
crack  and  seain  very  badly  in  the  mill.  The  surface  of 
an  ingot  poured  very  cold  which  is  very  crinkly,  due  to 
the  low  temperature  of  the  metal,  will  seam  just  as 
badly.  The  cause  of  the  cracks  and  seams  in  one  is  not 
the  cause  of  the  cracks  and  seams  in  the  other. 

Hough  spots  on  the  surface  of  the  very  slowly  cooled 
ingot  are  elongated  by  mechanical  work;  roughened 
places  continue  to  be  pressed  together,  hence  seams  and 
cracks  in  cold-poured  metal.  In  ingots  cast  very  hot 
the  pine  trees  or  crystallites  are  separated  by  planes 
of  great  weakness  at  about  90  deg.  to  the  surface  of 
the  ingot.    These  in  themselves  will  cause  cracks,  the 


ingot  then  being  known  as  tender.  To  draw  the  happy 
medium  as  a  basis  of  our  consideration  and  forgetting 
extremes,  which  are  really  of  no  moment,  when  compar- 
ing an  ingot  cast  moderately  hot  so  that  it  is  not  troubled 
with  excessive  dendritic  structure  and  an  ingot  ca.st 
somewhat  cooler  and  having  about  the  same  smoothness 
of  surface,  there  is  practically  no  difference  in  the 
amount  of  seaming  and  cracking,  providing  the  ingot 
mold  in  both  in.stances  is  cold  or  nearly  so.  If  the  ingot 
mold  is  warm,  or  thinner  than  usual,  there  is  leS8  sur- 
face strain  on  the  resultant  ingot  and  for  similar  sur- 
faces there  are  less  seams.  Ingots  cast  with  a  tube  in 
them  .seem  to  be  freer  from  these  surface  stresses  and 
the  resultant  billets  do  not  have  to  be  chipped  or  ground 
nearly  as  much  to  produce  a  bar  free  of  seams  and 
cracks. 

The  smaller  the  ingot  the  less  will  be  the  tendency 
for  surface  seams  and  cracks  which  may  or  may  not 
develop.  Those  that  do  not  develop  may  be  thought 
of  as  locations  of  inherent  weakness.  Steel  will  .shrink 
about  :M(i  to  i/t  in.  to  1  ft.  and  the  steel  as  poured 


*  Reference  is  not  made  to  the  seams  arising  from 
over-felling  or  tapping. 


Fir;  !)    KNL.Aur.Hn  .macrostki  ctl-kk  of  s-in.  alloy 

STEEL   BAR    ROLLED   FROM    A    10-IX.  INGt~>T 
EXI>ARGED   EIGHT  TIMES 

into  the  ingot  mold  will  iinmediately  freeze  and  contract 
to.  say,  one-half  of  the  total  shrinkage.  As  the  inside 
of  the  ingot  then  begins  to  cool  at  a  later  time,  the  solid 
surface  is  trying  to  maintain  a  larger  area  than  is  de- 
manded by  the  lower  layers.  The  exterior  cf  the  ingot 
must  then  be  crushed  or  the  walls  sink  in.  in  which  case 
it  is  under  tension  in  a  direction  normal  to  the  surface. 
If  the  ingot  mold  wall  is  concave  the  ingot  when  cooling 
Avill  come  practically  straight,  therefore  the  surface  of 
the  ingot  must  be  under  tremendous  eompression  and 
.just  beneath  the  .skin  of  the  ingot  or  the  depth  of  the 
first  frozen  layer  the  steel  must  be  under  tension,  being 
held  under  constraint  by  the  outermost  layers,  already 
in  high  compression.  When  the  ingot  is  reheated  it  does 
not  eomjiletely  remove  these  strains,  and  when  snb- 
.iected  to  mechanical  work  the  ingot  will  proceed  to 
"let  go  '  in  various  places — an  action  which  will  read- 
ily be  conceded  as  being  responsible  in  some  measure 
for  seams,  cracks  and  defects  of  the  character  under 
construction.  The  smaller  the  ingot  the  less  the  actual 
amount  of  shrinkage. 

In  a  hollow  ingot  cast  bv  the  tube  method  the  hole  is 
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increased  in  tliaiuetei-  l)y  the  freezing.  Tlie  mild  steel 
tube  when  heated  up  to  the  liiyh  temperature  imparted 
by  the  east  metal  is  enlai'ged  and  continues  to  be  en- 
larged until  it  readies  a  maximum  temperature.  It 
tlien  sliriidis  while  tiie  ingot  cools,  thereby  relieving  the 
exterior  surface  of  the  ingot  from  cracking,  or  having 
aa  much  strain  as  a  solid  ingot.  The  mild  steel  tube 
will  ■  witii.stand  this  movement  without  giving  away, 
whereas  an  ingot  cast  hollow  but  without  a  tube  will 
not  lie  very  good,  since  the  inside  of  the  wall  of  the 
lulif  wnuhl  l)e  first  under- tension  and  then  compres- 
sion, and  the  metal  would  witlistand  these  complex 
forces  less  well. 

The  tube  metliod  of  making  lioUow  ingots  for  the 
nuuuifacture  of  hoUow  drill  steel  is  a  decided  departure 
from  the  old  methods",  and  the  logic  of  it  seems  to  show 
that  the  resultant  hollow  drill  steel  should  be  superior 
to  that  made  by  the  elder  method.  Tests  made  by  the 
Ludlum  Steel  Co.  to  date  show  that  such  is  the  ca.se; 
wiiether  or  not  our  i)remi.ses  are  accurate,  we  believe 
that  hollow  drill  .steel  made  this  way  will  Avithstand 
alternating  stresses  better  than  anything  that  has  yet 
been  produced  of  similar  analysis.  The  leasons  why  we 
believe  the  tube  method  of  hollow  drill  steel  manu- 
facture is  superior  to  the  older  methods  are: 

1.  Greater  fi-eedom  fi-om  external  and  internal 
straining. 

2.  Because  of  the  inherent  small  crystal  size. 

9.  Absence  of  harmful  segregation  resulting  in  weak- 
ness of  the  wall  of  the  hole. 

4.  Less  liability  for  the  steel  to  crack  m  the  inside  of 
the  hole  during  forging  or  hardening. 

5.  Toughening  effect,  arising  from  tlie  mild  steel  wall 
of  the  hole,  limiting  the  intense  hai'dening  on  ([uenching 
Watervliet,  X.  Y. 


ENGLISH  ELECTRIC  COMPANY  OF  CANADA.  Ltd. 

Big  developments  ai-e  taking  place  in  the  electrical 
industry  in  Canada.  The  English  Electric  Companv 
of  Canada,  Ltd.,  of  which  Mr.  Gordon  F.  Perry,  of 
Toronto,  is  President,  and  which  includes  among'  its 
directors  many  prominent  financial  men  and  captains 
of  industry,  is  associated  with  the  English  Electric 
Company-,  Ltd.,  of  Great  Britain,  is  already  established 
and  has  a  continent-wide  sales  connection. 

The  Canadian  Company  holds  the  exclusive  manu- 
facturing rights  in  perpetuity  for  the  English  Com- 
pany, having  the  use  of  all  the  latter 's  patents,  designs 
and  processes,  etc.  In  addition,  it  will  secure  preferred 
prices  on  all  imported  machinery  and  equipment,  also 
securing  the  benefit  of  the  preferential  tariff  and  the 
present  favorable  exchange  rates.  It  acts  as  the 
agency  for  the  P^nglish  Company,  Avhich  is  the  largest 
manufacturer  of  electrical  and  allied  machinery  and 
equipment  in  the  Briti.sh  Empire,  and,  through  it,  all 
.selling,  engineering  and  construction  work  in  Canada 
is  done.  It  further  liolds  the  right  to  sell  its  own  pro- 
ducts in  the  United  States. 

Some  idea  of  the  scope  of  the  operations  of  the  Eng- 
lish Electric  Company,  Ltd.,  of  Great  Britain  may  be 
gained  from  the  fact  that  it  maintains  eight  branches 
in  the  United  Kingdom  and  ten  abroad.  Its  activities 
are  world-wide,  and  it  i.s,  naturally,  exceptionally  well 
placed  to  produce  and  sell  the  machinery,  apparatus 
and  ap|)iiances  requisite  for  tlie  adequate  development 
of  industries  and  underlaking.s,  which  have  been  de- 
layed for  the  past  few  years.  It  controls  and  operates 
the  Dick,  K.M-r  Works  at  Preston.  Eng.:  the  Ordnance 


Works  at  Coventiy,  Eng. ;  the  Phoenix  Works  at  Brad- 
ford, Eng. ;  the  Siemens  Works  at  Stafford,  Eng. ;  and 
the  Willans  Works  at  Rugbj-,  Eng.  With  the  exception 
of  the  Ordnance  Works  at  Coventry,  all  these  are  well- 
known  as  pioneers  of  the  electrical  industry  in  various 
branches. 

By  means  of  its  association  with  the  English  Electric 
Companj^  of  Great  Britain,  the  Canadian  Company  will 
be  a  progi-essive  force  in  the  electrical  manufacturing 
industry  of  Canada.  The  increasing  use  of  electrical 
machinery  in  all  industries;  hydro-electric  power 
developments;  the  extending  and  re-equipment  of  our 
civic  tramways  and  railways;  the  electrification  of 
our  railways ;  the  equipment  of  our  merchant  marine 
with  electrical  engines;  the  increasing  use  of  electric 
appliances  of  all  kinds  in  the  home ;  motor  accessories ; 
— all  these  will  demand  a  huge  amount  of  new  elec- 
trical equipment. 

Cooperating  actively  with  the  management  of  the 
Canadian  Company  are  the  Research  Department  and 
the  heads  of  the  Engineering  and  Construction  Depart- 
ments of  the  English  Company. 

It  should  be  added  that  the  entire  undertaking  of 
the  Canadian  Crockei'-Wiheeler  Company,  Ltd.,  of  St. 
Catharine's,  Ont.,  has  been  acquired,  so  that  all  the 
valuable  patents  ard  designs  of  this  last-mentioned 
Company  are  available. 


PRODUCTION  OF  STEEL  INGOTS  AND  CASTINGS. 

In  Canada,  Augnst,  1921. 

This  month's  production  of  steel  ingots  and  castings, 
totalling  72,023  long  tons,  is  the  highest  since  Novem- 
ber, 1920,  being  nearly  ten  thousand  tons  more  than 
the  amount  produced  in  June,  the  previous  record 
month  of  this  year.  The  output  of  steel  ingots  showed 
an  increase  of  25  per  cent  or  17,698  tons  over  that  of 
last  month.  Basic  open  hearth  ste?l  accounted  for  the 
increase,  this  month's  total  being  70,088  tons  as  com- 
pared with  51,111  tons  in  July,  all  of  which  was  made 
by  the  producing  firms  for  further  use  in  their  own 
plants.  There  was  a  falling  off  in  the  output  of  elec- 
tric steel  ingots,  246  tons  being  produced  in  August 
as  again.st  523  tons  in  July. 

The  production  of  direct  steel  castings  during  August 
amounted  to  1,684  tons  which  Avas  an  increase  of  347 
tons  over  July's  total.  Basic  open  hearth  steel  eastings 
continued  the  advance  made  in  July  by  rising  to  a 
higher  level,  770  tons  being  produced  as  compared 
Avith  630  tons  in  July  and  389  tons  in  June.  The  quan- 
tity produced  for  sale  Avas  483  tons  this  month  and 
445  tons  last  month,  Avhile  that  made  for  further  use, 
totalled  287  tons  in  August  and  only  185  tons  in  July. 
Electric  steel  castings  increased  204  tons,  the  total  far 
the  month  being  812  tons  and  for  last  month  608  tons. 

Converter  steel  castings  produced  during  the  month 
amounted  to  102  tons  or  three  tons  more  than  last 
month's  total.  The  small  percentage,  6  per  cent  (6 
tons)  was  made  for  further  use  bj^  the  producing  firms, 
Avliile  the  balance,  96  tons  AA-a,s  made  for  sale. 

The  record  production  of  steel  during  tlie  current 
month  raises  the  avei-age  monthly  production  from 
50,000  tons  to  nearly  53,000  tons.  The  aA^erage  for  the 
first  four  months  of  the  present  year  Avas  45.000  tons, 
Avhile  that  for  jVfay,  June,  July  and  August  is  25  per 
cent  highei-,  or  (iO.OOO  tons.  It  Avill  be  noted,  by  exam- 
ining "Table  4  (b)"  that  the  greatest  production  of 
steel  during  the  first  eight  months  of  1920  occurred  in 
August. 


2.>2  IKON    AND  8TE 

Belcher  Islands  Ore  Deposits 


The  discovery  of  important  iron  ore  deposits  in  the 
lU'lcher  Islands,  Iludwon  Bay,  luis  l)eeii  cominented  on 
several  times  in  these  eolinnns.  Interested  parties  have 
had  some  very  favorable  reports  on  the  deposits;  but 
the  pul)lislie(l  reports  have  not  been  very  favorable, 
o\vin<r.  possibly,  to  the  poor  impression  the  deposits 
made  on  one  w-iter  who  visited  the  Islands  some  years 
afio. 

Kecently,  however,  one  of  the  eiif^ineers  wlio  examin- 
ed the  deposits  last  year  jjave  out  some  information  in 
an  article  written  for  the  Erif^ineerin^  and  Mining? 
Journal  which  would  lead  one  to  think  that  the  possi- 
bilities of  establishing'  an  iron  niinino-  industry  on  l>el 
('her  Islands  are  quite  good. 

Mr.  Dwiglit  F'.  Woodbridge,  the  writer  of  the  article 
is  a  well  known  authority  on  iron  ore  mining  and  his 
assistant  Mr.  Geo.  II.  Kupp  is  an  experienced  iron  ore 
mining  engineer. 

Mr.  Woodbridge  says  in  part  :  During  the  summer  of 
1!)20  I  made  an  examination  of  the  iron  formation  of 
the  islands,  assisted  by  George  II.  Rupp,  a  mining  en- 
gineer from  Ironwood,  Mich.  That  part  of  the  islands 
examined  consisted  of  the  greater  portion  of  the  north- 
ern half  of  the  group,  roughly  speaking  lying  north  of 
Parallel  56,  North  Latitude. 

Such  a  journey  as  I  took  to  the  Belchers  is  unusual 
and  i-cmarkabic,  for  at  pi'csent  the  only  way  to  get 
there  is  by  a  I'oundabout  course  affoi'ded  by  rivers 
large  enough  for  canoe  travel,  and  across  the  bays 
themselves.  We  travelled  about  500  miles  by  canoe 
and  i)00  miles,  all  told,  by  small  motor  boat.  Hard- 
ships and  disasters,  more  or  less  serious,  are  sure  to  be 
met.  There  are  dense  fogs  which,  in  those  .seas,  never 
shadowing  a  sail  nor  beaten  by  a  wheel,  with  no  lights 
nor  aids  to  navigation,  are  hazardous  in  the  extreme; 
there  are  frequent  storms,  for  these  northern  latitudes 
are  subject  to  sudden  and  severe  winds ;  there  is  ice,  and 
to  run  into  it  from  windward  in  fog  or  wind  is  death  to 
a  thin-ribbed,  river-built  motor  boat.  There  is  the  ac- 
tual wreck  of  these  boats,  perhaps,  and  the  usual  unto- 
ward incidents  always  to  be  expected  during  a  trip 
into  a  new  and  distant  region  w'here  there  are  no  ac- 
commodations nor  facilities  of  any  sort  whatsoever. 
But  all  these  would  soon  be  forgotten  if  the  region  were 
lo  be  opened  and  connected  with  the  outside  world. 
They  would  nud^e  an  attractive  human-interest  story, 
but  are  not  necessary  to  a  discussion  of  the  mineral  pos- 
sibilities of  the  Hudson  Bay  region. 

Iron-bearing  formations  themselves  are  not  usually 
of  a  quality  that  will  permit  their  use  i)i  the  blast  fur- 
nace; they  are  generally  too  low^  in  iron  and  too  high 
in  silica  or  other  inert  or  deleterious  elements  to  be 
commercial.  A  process  of  concentration,  natural  or 
artificial,  must  take  place.  Sampling  of  the  formation 
at  the  Belcher.s,  this  sampling  extending  over  a  length 
of  many  mile.s,  showed  it  to  be  of  a  grade  comparing 
favorably  with  the  iron  formations  around  Lake  Su- 
perior in  their  entirety.  The  average  iron  content  of 
the  12r)  square  miles  of  the  ]\Iesabi  district,  for  instance, 
is  computed  to  be  about  '^0  per  cent  iron:  about  50.000 
drill  holes  in  the  Gogebic  have  given  an  average  of 
about  35  per  cent  iron.  The  comparable  average  of  the 
Belchers  is  about  38  per  cent  iron,  with  all  samples  of 
50  per  cent  or  better  exchuled  from  the  computation. 
In  considering  this  newly  discovered  area  and  in  com- 
paring it  with  other  and  developed  districts,  one  must 
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be  mindful  that  it  is  a  wide  extending  formation,  and 
not  mines,  that  are  the  basis  of  compari.son.  A  .spade 
has  never  been  put  into  the  ground  on  tlie  Belchers,  nor 
has  there  even  been  .sunk  a  drill  hole.  The  whole  study 
is  one  of  geologic  possibilities  and  .similarities,  with 
comparisons  of  the  great  mass  of  the  iron-bfarijirr  fnr- 
matio)i. 

At  the  Belcher.^  the  iron-beaiiiig  fonriation  show.s  a 
thickne.ss  up  to  400  or  500  ft.  and  can  be  followed  along 
its  eroded  edges  for  many  miles.  My  own  work  in- 
cluded fifteen  miles  of  outcropping,  running  up  to 
about  400  ft.  in  thickness.  The  formation  is  underlain 
by  quartzites  and  early  limestones  and  is  capped  by 
various  recent  lava  flows,  several  different  flows  being 
discernible.  The  foldings  and  the  erosions  have  cut 
through  all  these,  disclosing  greenstones,  similar  to 
those  of  the  Lake  Superior  region,  and  it  is  not  difficult 
to  formulate  an  ideal  cross-section  of  the  various  rocks. 

Extensive  areas  were  found  in  the  formation  where 
th  ere  had  been  sufficient  concentration  of  ore  to  pre- 
sent faces  up  to  25  ft.  in  thickness  of  an  average  iron 
content  of  better  than  52  per  cent  natural  iron.  The 
ore  is  very  dense  and  close  grained,  blocky,  breaking 
in  rhombohedral  blocks,  reminding  one  of  the  New- 
foundland ores  under  the  sea  at  Bell  Island,  and  the 
moisture  content  is  extremely  low,  considerably  less 
than  1  per  cent.  But  not  enough  commercial  ore  was 
disclosed  by  my  examination  to  permit  a  recommenda- 
tion that  the  development  of  mines,  the  construction  of 
ships,  docks,  and  a  railway,  were  warranted  without 
further  and  considerable  definite  knowledge  to  be  de- 
rived from  exploration  by  drill  or  otherwise.  It  was 
reasonably  safe  to  assume  the  actual  presence  of  com- 
mercial ore  in  niinable  thicknesses  up  to  a  tonnage  of 
not  far  from  a  million  tons^  but  . this  was  altogether  too 
little  on  Avhich  to  base  the  large  expenditures  necessary. 
It  is  enough,  however,  to  base  thereon  a  material  ex- 
ploratory campaign.  If  concentration  of  commercial 
ore  in  such  a  field,  in  minable  thicknesses,  is  obtained, 
the  probabilities  are  that  there  is  vastly  more  to  be 
found  by  search,  and  it  is  not  impo.ssible  that  on  these 
islands  exists  one  of  the  greater  potential  iron-ore  fields 
of  the  world. 

The  only  iidiabitants  so  far  north  are  Eskimos,  and 
there  are  thousaiuls  of  them  in  the  tributary  regions, 
u))  to  Baffin's  Bay  and  Chesterfield  Inlet.  They  are  a 
willing,  kindly,  trustful,  hardworking  and  happV  race, 
amenable  to  reason  and  discipline.  This  I  found  not 
oidy  from  my  own  observations,  but  from  the  unani- 
mous consensus  of  opinion  of  those  who  knew  them 
well.  They  live  in  daily  fear  of  starvation,  without  the 
slightest  semblance  of  comforts  or  knowledge  of  the 
amenities  of  civilization.  True,  they  probably  would 
not  exist  long  if  too  nuich  comfort  was  accorded  them, 
but  if  properly  handled  and  properly  fed  with  the  only 
supplies  they  are  used  to — raw  sea  product.s  and  such 
other  food  as  is  natural  to  their  habitat — and  if  a.ssured 
of  life  from  which  the  fear  of  starvation  and  drowning 
were  removed,  it  is  probable  that  the  labor  supply- 
would  be  ample  and  excellent. 

The  Eskimos  are  physically  and  mentally  able.  They 
have  to  be.  or  they  could  not  survive.  Their  life  i.s  and 
always  has  been  a  constant  struggle  against  the  sea 
and  the  climate,  and  that  they  exist  at  all  is  proof  of 
their  adaptability  and  the  sharpness  of  their  intellects. 
One  will  note  the  same  condition  among  northern  Nor- 
wegians of  the  older  typo — that  same  struggle  for  life 
with  the  sea  and  the  rocks,  and  their  mental  alertness 
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and  c-luii-aL'teristie  aptitude  are  the  results  of  conditions, 
not  so  severe  though  of  like  type,  as  those  under  which 
the  Eskimos  live.  The.se  people  are  so  built  physically 
as  to  warrant  the  belief  that  they  would  make  excellent 
miners.  It  is  fortunate  that  it  is  not  necessary  to  con- 
sider Indians  as  miners,  for  there  is  as  much  difference 
in  the  mental  and  phy.sical  attitude  of  the  two  races  as 
there  is  between  an  1.  W.  W.  and  a  man  Avorking  on 
his  own. 

No  timber  exists  on  the  islands  or  on  the  mainland 
adjacent,  but  on  James  Bay,  100  to  150  miles  south,  the 
rivers  are  channels  through  magnificent  forests  of 
spruce,  and  as  yet  of  no  value  at  all.  Mining  timber 
should  cost  at  the  islands  not  a  third  of  what  it  now 
costs  in  the  Lake  Superior  region. 

Tlie  possibilities  of  this  newly  discovered  iron-forma- 
tion region  are  truly  interesting,  and  the  more  it  is 
.■studied  the  more  clearly  do  they  stand  out  and  the 
obvious  objections  fade  away. 


THE  WALLACE  BARNES  CO.  LTD. 


The  Wallace  IJarnes  Company,  Limited,  of  Bristol, 
Coiuieeticut,  so  well  known,  not  only  throughout  the 
United  States,  but  also  in  Canada,  as  manufacturers 
of  Barnes  Mad?  Products,  wire  and  steel,  has  now 
opened  a  factory  in  Hamilton,  Ont.  This  factory,  form- 
erly occupied  by  the  National  Machinery  and  Supply 
Co.,  is  at  this  moment  in  operation.  Mr.  Truman  M. 
Norton,  for  many  years  the  Company's  New  England 
sales  manager  with  valued  business  associations  in  this 
country,  is  s?cretai'y  and  treasurer  of  the  new  Com- 
pany and  is  in  charge  of  the  Hamilton  plant. 

In  its  own  particular  line,  there  are  few  concerns 
on  this  continent  which  enjoy  a  more  enviable  reputa- 
tion. Back  of  the  Company,  in  the  manufacture  of 
springs,  is  an  experience  of  sixty-five  years,  during 
which  time  it  has  been  constantly  looking  forward, 
iirasping  new  ideas  and  perfecting  new  appliances. 

Th?  Company  specializes  in  small  springs  made  of 
flat  steel,  of  all  gauge-s  and  forms ;  in  spring  washers 
and  stampings  made  of  high  carbon  spring  steel;  and 
in  tile  solution  of  all  spiral  spring  problems.  Its  clock 
springs  ai'c  regularly  supplied  to  some  of  the  largest 
clock  manufacturers  in  th?  United  States.  Its  phono- 
graph motor  springs  have  i)een  developed  to  a  high 
degree  of  efficiency. 

Its  singularly  complete  equipment  of  furnaces  for 
hardening  and  tempering,  places  the  Company  in  an 
excellent  position  to  do  this  class  of  work  for  trade, 
whether  it  is  a  small  lot  or  a  carload  that  requires 
treating. 


NEW  CRAWLING  TRACTOR  CRANE. 

Industrial  Works,  of  Hay  City,  Michigan,  announce 
that  they  have  augmented  the  crane  family  for  which 
they  are  noted  by  the  addition  of  the  Type  BC  crawl- 
ing tractor  crane.  They  have  developed  this  crane  to 
meet  the  need  for  a  fnll-n-vol ving  tractor  crane  which 
t  an  be  developed  iitdepcndently  of  rails. 

The  crane  is  built  in  twf)  types — the  type  P>  C  with  a 
'■apaeity  of  2,000  lbs.  at  12  ft.  radius  equipped  with 
continuous  crawling  tractor  belts — tlie  Type  BT  with 
a  capacity  of  IS. 000  lbs.  at  10  ft.  radius  equipped  with 
fniir  broad  L'anirc  ti-actni-  wheels. 


ACCURACY    OF    U.    S.    GEOLOGICAL  SURVEY 
FIGURES  ON  MANGANESE  RESERVES 
DENIED. 


In  advocating  before  Senate  finance  committee  an 
increased  duty  on  manganese,  Chas.  W.  Potts  of  Deer- 
wood,  Minn.,  criticized  report  of  Geological  Survey  on 
reserves  of  such  ores,  and  declared  the  deposits  would 
last  as  least  as  long  as  deposits  of  iron  ores,  which  have 
l)een  calculated  would  supply  the  United  States  demand 
for  2000  years. 

He  declared  the  reports  of  the  Geological  Survey 
were  based  on  hurried  and  incomplete  examinations  of 
various  fields.  He  cited  that  the  survey  listed  total 
reserve  supply  of  a  certain  grade  in  Arkansas  district 
as  oidy  2000  tons,  whereas  the  companies  in  which  wit- 
iu\ss  was  interested  had  actually  mined  2500  tons  last 
year  and  had  onl.y  started  on  the  deposit  available. 
Butte  district  of  Montana  in  the  sui'vey's  report  for 
]i)15,  repeated  each  year  since  then  was  said  to  contain 
onh'  2800  tons  of  mangane.se  ore.  Since  then  there 
have  been  166,650  tons  shipped  from  that  district,  ac- 
cording to  other  reports  by  the  Geological  Survey. 
Written  parts  of  the  survey  report,  he  said,  did  not 
conform  with  tabiilated  figures  of  actual  production. 

Senator  Penrose  said  he  had  a  theory  that  60  per  cent 
or  70  per  cent  of  the  government's  reports  were  worth- 
less and  large  numbers  of  them  had  been  returned  to 
him  with  indignant  protest  against  misinformation  con- 
tained. He  suggested  this  might  be  a  subject  worthy 
attention  of  the  budget  committee. 

Mr.  Potts  said  his  investigation  showed  there  Avere 
in  this  country  10,000,000  tons  of  high-grade  or  40  per 
cent  to  42  per  cent  manganese  ore,  20,000,000  tons  of 
25  per  cent  and  30,000,000  tons  of  lower  grades,  all  of 
which  could  be  used  in  the  steel  industry. 

Geoi'ge  H.  Crosby,  whose  business  it  is  to  explore  for 
and  discover  minerals  in  Minnesota  and  Wisconsin 
ranges,  also  expressed  amazement  at  inaccuracies  of 
Geological  Survey's  report  and  said  that  if  the  man- 
ganese industry  were  properly  protected,  75  per  cent 
of  all  needs  of  this  country  could  be  produced  here. 
Only  one-eighth  of  possible  productive  area  in  Minne- 
sota has  yet  been  developed,  he  said. 


WESTINGHOUSE    CO.   GETS   BIG  CHILEAN 
CONTRACT. 


(Special  Despatch  to  The  Globe) 
New  Yovk,  Sept.  29 — Westinghouse  Electric  Inter-' 
national  Co.  has  announced  that  it  has  received  final 
confirmation  of  the  contract  to  supply  the  equipment 
for  electrifying  the  Chilean  State  Railway  betAvcen 
Valparaiso  and  Santiago  and  to  Los  Andes. 

The  conti'act  covers  the  most  important  raihvay 
electrification  since  the  beginning  of  the  war  and  the 
largest  ever  ujidertak>en  by  an  American  firm  outside 
of  the  ITnited  States.  The  main  line,  which  is  116 
miles  long,  ami  is  uoav  under  steam  operation,  is  the 
most  important  in  Chile.  It  connects  the  leading  sea- 
port, Valparaiso.  Avith  the  Cai)ital,  Avhile  the  line  to 
Los  Ande.s  is  28  miles  long,  and  forms  the  Chilean  end 
of  the  transcontinental  line  to  Buenos  Aires. 

The  contract.  Avhieh  has  a  total  value  of  $7,000,000, 
Avas  secured  in  spite  of  keen  competition  from  German 
and  r)ther  Eurojiean  concerns. 
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A  Solution  of  the  Titanium  Problem 


By  FRANK  LYMAN  MacCALLUM,  Kingston,  Ont. 


Our  present  total  neglect  of  the  titaniferous  ores  of 
iron  is  the  more  surprising  when  we  consider  what  ad- 
vantages t'hey  offer.  Many  of  tjhe  deposits  are  most 
attractive  as  to  situation  and  size.  Their  iron  content 
is  often  50  per  cent  or  over,  which,  at  least  equals  the 
average  of  ores  now  passing  througli  the  Soo.  With 
titaniferous  ores  it  is  exceptional  for  phosphorus  to 
exceed  the  Bessemer  limit  of  one  one-thousandth  of  the 
iron  content,  or  for  sulphur  to  reach  more  than  a  trace. 
So  the  pig  from  t|iese  ores  would  be  excellent  for  con- 
version by  tihe  acid  Bessemer  process,  which  is  the 
cheapest  method  of  making  steel.  Moreover,  they  al- 
ways carry  vanadium  which,  if  it  could  be  kept  with 
the  iron  throughout,  would  be  of  great  value  in  pro- 
ducing alloy  steel.  Titanium  itself  is  a  useful  adjunct 
in  making  sound  steel  and  castings,  many  tons  of  ferro- 
titaniuni  being  used  annually  for  tjhis  purpose. 

In  all  these  ways  the  tendency  is  to  obtain  from  titan- 
iferous ores  a  high-grade  product  at  low  cost. 

History. 

Their  commercial  employment  would  not  be  an  inno- 
vation. For  centuries  they  .were  used  at  certain  Euro- 
pean forges  and  the  product  had  a  reputation  for  last- 
ing excellence.  Good  results  were  also  obtained  from 
their  treatment  in  forges  in  the  United  States.  But  with 
the  introduction  of  the  blast-furnace  they  fell  into 
disuse,  as  ores  better  suited  to  the  new  process  were  at 
tliat  time  abundant.  Nevertheless  they  were  employd 
to  a  limited  extent.  A  blast-furnace  ran  from  1840  to 
1846  on  titaniferous  ore  from  tlie  Sanford  Hill  deposit, 
and  only  financial  difficulties  led  to  its  being  closed 
down.  In  1868,  Dr.  Forbes  successfully  smelted  Nor- 
wegian ilmenite  in  a  blast-furnace  at  Norton,  England, 
but  failed  to  make  it  pay.  Later  Dr.  Rossi  made  a 
run  in  an  experimental  blast-furnace  and  produced  good 
iron  ahd  fluid  slags,  in  spite  of  difficulties  in  the  opera- 
tion of  so  small  a  furnace.  In  recent  years,  also,  there 
have  been  two  large-scale  tests  in  blast-furnaces,  one  at 
Port  Henry,  N.Y.,  in  1914,  and  the  other  in  1918  at 
Patea,  New  Zealand,  the  ore  in  tliis  ease  being  magnetic 
sand. 


Unprofitable. 

These  attempts  have  made  clear  two  points:  (1)  That 
the  blast-furnace  can  succe.ssfully  reduce  iron-ores  con- 
taining as  high  as  40  per  cent  of  titania;  (2)  That 
financially,  the  results  have  been  disappointing. 

This  second  fact  is  not  strange  when  one  considers 
the  chemical  composition  of  these  ores.  They  are  gen- 
erally quite  silicious,  and  the  large  quantity  of  limestone 
required  to  flux  both  the  titania  and  thi.s  silica  cause 
competition  with  moderately  silicious,  titanium-free  ores, 
impracticable.  This  is  the  real  and  sufficient  cause 
for  tlieir  unpopularity.  Moreover,  slags  containing  ti- 
tanium are  sometimes  sticky,  and  in  inexperienced  hands 
liave  caused  trouble  and  disaster.  Hence  the  reputa- 
tion of  these  ores  has  become  so  sinister  that  the  average 

*  Based  on,  "The"  Smelting  of  Titaniferous  Iron 
Ores,"  By  W.  M.  Goodwin,  Tran.sactions  of  the  Roval 
Society  of  Canada.-   Vol.  13,  June  1921. 


furnace  man  would  not  touch  them  with  the  proverbial 
ten-foot  pole. 

Not  long  ago,  a  blast-furnace  manager  accidentally 
discovered  that  an  excellent  ore  he  had  been  using  fftr 
years  contained  eight  or  ten  per  cent  of  titania.  When 
"he  mentioned  this  curious  fact  to  the  shipper,  the  latter 
was  horrified.  "Keep  it  dark,  for  God's  sake,"  he 
begged. 

Theorij. 

In  1919,  tlie  Honorary  Advisory  Research  Council  of 
Canada  granted  its  siipport  to  a  study  which  was  being 
conducted  at  Queen '.s  University,  Kingston,  Ontario,  for 
t/ie  purpose  of  finding  a  method  of  treatment  expressly 
suited  to  the  peculiar  requirements  of  titaniferous  iron- 
ores.  The  development  of  suitable  slags  has  been  made 
the  objective,  on  the  principle  that.  "The  production 
of  a  high-grade  slag  means  the  production  of  a  high- 
grade  pig  iron"." 

It  will  be  recollected  that  in  Mendelejeff's  periodic 
arrangement  of  the  elements,  those  at  one  side  of  the 
table  are  basic  in  their  tendencies,  acidic  at  the  other 
and  in  the  centre  amphoteric,  able  (theoretically  at 
least)  to  act  either  way  according  to  conditions.  Calcium 
and  magnesium,  of  the  gangue-forming  lements,  are  on 
the  basic  side,  with  aluminum  inclined  that  way.  Ti- 
tanium and  silicon  are  in  the  central  group,  but  actually 
the  latter  has  a  decidedly  acidic  tendency  and  only 
titanium  is  truly  amphoteric. 

Hitherto,  titania  has  always  been  grouped  with  the 
silica  as  so  much  acid  and  fluxed  by  adding  corres- 
ponding amounts  of  lime.  But  in  the  presence  of  a 
sufficiently  high  proportion  of  acid,  titania  ought  to 
act  as  a  base  and  serve  instead  of  a  corresponding 
amount  of  lime  in  forming  a  slag.  Hence,  by  using 
silica  instead  of  lime  as  the  fluxing  agent,  the*  titania 
should  be  induced  to  join  with  such  magnesia  and  lime 
as  are  contained  in  the  gangue,  and  the  whole  flux 
sati.sfaetorily.  As  these  ores  already  contain  a  good  deal 
of  silica,  the  addition  of  very  little  —  if  any  —  more 
brings  about  the  required  balance. 

Practice. 

Pot  tests  and  investigation  under  private  auspices 
having  convinced  the  experimenters  that  there  are  slags 
consisting  essentially  of  silica,  titania  and  alumina,  pre- 
parations were  made  for  a  number  of  runs  in  a  small 
electric  furnace. 

A  two-ton  lot  of  titaniferous  magnetite  was  crushed, 
sampled  and  analysed  with  tlie  following  results. 

Analysis  of  Iron  Ore. 

Fe.,,0,  (assumed'   66.59% 

SiO   7.40 

CaO   3  4'' 

MgO   4  73 

Ai,0,   0.81 

TiO,   ii.so 

MnO   0.36 


100.11% 
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A  lialf-ton  of  common  building-sand  gave  the  follow- 
ing partial  analysis. 

Analysis  of  Fln.r.  (Sand). 

SiO,.   69.0% 

CaO"   10.30 

MgO   2.64 

ALOa   8.29 

90.23% 

Hardwood  charcoal  was  used  as  reducing  agent  and 
assumed  to  contain  one  per  cent  or  less  of  ash. 

Some  slags  which  had  proven  satisfactory  in  earlier 
tests,  (run  empirically  on  charges  of  half  a  ton)  were 
analysed  with  the  following  results. 

Slags  Iron  Former  Tests. 

No.  B  31  B  33 

FeO   2.30%  3.96% 

SiOa   42.25  36.61 

CaO   6.85  7.55 

MgO   9.19  10.29 

Al.,03    15.23  16.61 

TiOo   20.80  22.55 

MnO   0.80  0.70 

C   0.60  0.20 

98.02%  98.47% 

On  this  basis  the  furnace  charge  was  calculated  ten- 
tatively at  20  lbs.  sand  and  25  lbs.  charcoal  to  each 
100  lbs.  of  ore. 

The  furnace  —  a  small  iron-box  lined  and  roofed  with 
silica  brick  round  a  nine-inch  crucible — was  fii'st  thor- 
oughly heated  by  passing  t;ie  current  through  a  bed 
of  charcoal.  Then  ore,  cliarcoal  and  flux  were  fed  be- 
tween the  electrodes,  slowly  enough  to  prevent  undue 
chilling. 

Approximate  Temperatures  of  the  Buns. 


Analyses  of  Slag 


Typical 


Temp,  on  Stream 
Run.       of  Slag. 

I.  2380  F.  =  1304  C. 

II.  2200  F.  =  1204  C. 

III.  2600  F.  =  1426  C- 

IV.  2.i30  F.  =  1388  C. 


Temp,  on  Furnace 
Lining. 
2480  F.  =  1360  C. 
2400  F.  =  1315  C. 
2420  F.  =  1326  C. 
2480  F.  =  1360  C. 


Nature  of 
Slag. 

Fluid. 
Fluid. 

Very  fluid. 
Slag  fluid.  Most 
of  iron  "Frozen" 
on  bottom. 


•  Reading  them  on  bubbling  slag  around  electrode  before 
pouring. 

The  temperatures  Ihere  recorded  are  each  the  average 
of  several  readings  taken  with  an  optical  pyrometer. 
The  readings  on  such  small  streams  of  slag  are  obviously 
unreliable.  Those  obtained  by  sighting  on  the  furnace 
lining  just  after  pouring  are  muc;i  less  so,  but  are  also 
open  to  doubt,  since  the  temperature  of  the  container 
is  not  necessarily  that  of  the  eontents.  However,  tiiey 
all  compare  most  favorably  with  the  average  temper- 
ature of  the  .stream  fi'om  the  Idast  furnace,  wliieli  is 
1,450  deg.  C. 

Tlie  following  tables  show  the  product  of  four  runs. 
S  representing  the  slag  and  P  the  pig.  In  the  fourth 
run  tlie  fnniaee  was  e^iilled  l)y  too  rapid  charging,  and 
only  an  imperfect  separation  of  iron  and  slag  took  place. 


from  Runs 

Commercial  Slags 

SI 

S4 

(a.) 

(0) 

FeO   .    . . 

p.c.  2.9 

4.0 

3.7 

3.1 

3,46 

SiO    .  .  . 

,  .  44.5 

35.3 

35.6 

36.2 

33. 

35. 

26.72 

Cad 

,  7.0 

t).- 

0  1 

8.4 

41. 

MgO    .  . 

.  .  13.2 

12.1 

10.8 

10.6 

11. 

5.5 

5.99 

Al  O    .  . 

2  3 

.  .  13.8 

17.5 

15.9 

16.9 

12. 

13. 

11.86 

TiO^  .  .  . 

.  ..  17.4 

26.1 

25.6 

21.7 

25.1 

MnO  ,  , 

.  .  0.3 

0.3 

0.6 

0.4 

p.c.  99.1 

101.4 

100.3 

97.3 

Fe  (assumed)  5.0 


102.3 


(a)  Average  iron  blast  furnace  slag,  after  Bradley  Stoughton. 

(b)  Average  iron  blast  furnace  slag,  after  Field  and  Royster. 

(c)  Typical  blast  furnace  slag  from  titaniferous  ore.  (Mclntyre 

furnace,  Adirondacks.) 

A  comparison  of  the  two  groups  in  the  above  table 
brings  out  the  difference  between  the  ordinary  blast- 
furnace slag  and  the  new  slag.  In  the  latter,  titania 
has  taken  the  place  of  a  major  part  of  the  lime  of  the 
former.  This  is  the  feature  that  makes  this  slag  dif- 
ferent from  those  used  heretofore. 

Despite  the  jiigh  silica  content  of  SI  —  produced  by 
corrosion  of  the  new  lining  —  it  was  normally  fluid. 
Several  experiments  have  led  to  the  same  conclusion, 
namely,  that  these  slags  remain  fluid  through  a  con- 
siderable range  in  composition. 

The  extent  to  which  this  slag  will  dissolve  phosphorus 
and  sulphur  has  not  yet  been  determined,  but  it  is 
certain  to  be  very  much  lower  than  t/iat  of  slags  con- 
taining much  lime.  But,  as  has  been  pointed  out,  most 
titaniferous  ores  carry  only  negligible  amounts  of  those 
twin  plagues. 


Analyses  of  Pig  Iron  from  Runs 


C. 
Si. 

Ti. 


PI  P2 

2.53  2.53 
4.99  3.91 


P3 

2.56 

1.28 


P4 

3.04 

1.90 


Standard  Pig  Iron 
Foundry  Forge    Basic  Acid 
O.H.  Bessemer 


3  to  4    3  to  4 
2.75    0.75  to 
1.75 


3.5  to  4 
Under 
8.00 


3.5  to  4 
0.80  to 
2.00 


0.02    0.02    0.01  0.01 


This  iron  should  be  .suitable  for  some  foundry  pur- 
poses, but  its  greatest  use  would  seem  to  be  for  conver- 
sion into  steel. 

Self-Fluxing  Ores. 

A  comparison  of  the  analyses  of  these  new  slags  with 
those  of  ttiie  gangue  materials  in  a  number  of  titaniferous 
ores,  discloses  a  striking  similarity  of  composition.  In 
not  a  few  cases,  these  ferro-magnesian  silicates  are 
present  in  the  right  proportion  to  make  the  ore  self- 
fluxing. 

Analyses  Indicating  Sclf-fluxing  Ores. 


1. 

11. 

111. 

IV. 

\. 

VI. 

Vll. 

Fe  . 

49.8 

44.5 

48.5 

38.8 

40.5 

59 .  G 

2.55 

SiO,  . 

27 

30 

31 

33 

37 

34 

35 

CaO"  . 

,s 

13 

14 

7 

9 

8 

6 

:\igO  . 

11 

G 

13 

8 

18 

12 

12 

A1..0, 

l(i 

13 

15 

21 

f> 

12 

1> 

TiO.  .  . 

37 

38 

25 

31 

2> 

:54 

2G 
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f.  Chaffey  Mine,  Ontario. 

II.  Pine  Lake  deposit,  Ontario. 

III.  Millbridge,  Hastings  County,  Ontario. 

J\'.  Seven  Islands,  Quebec. 

V.  An  Ontario  Deposit. 

VI.  A  Newfoundland  Dej)0.sit. 

\  II.  Slag  S2,  (for  comparison).. 

The  first  six  columns  s^ow  analyses  of  various  ti- 
tan iferous  ores,  with  the  gangue  materials  reduced  to 
tiie  j)erceutages  they  would  form  in  the  slag.  Column 
VII  shows  the  analysis  of  a  typical  titania  slag,  S2. 
Ore  V  is  self-fluxiiig  by  actual  trial,  though  tlie  de- 
ficiency of  alumina  seems  to  make  t;he  slag  a  little 


stick.v.  These  self-fluxing  (ires  need  only  reach  40  per 
cent  in  iron  for  the  furnace  burden  of  iron  to  equal 
or  exceed  the  average  in  North  American  practice. 

As  many  of  the  deposits  grade  by  flegrees  into  rock, 
the  ])roportions  of  slag-forming  materials  could  be  ad- 
justed at  will  by  including  more  or  less  of  t;iis  marg- 
inal j)}iase.  In  other  cases  it  woidd  be  possible  lo  add 
highly-silicious  iron-ore  as  flux. 

Tlius,  instead  of  being  the  great  handicaps  they  are 
in  regular  blast-furnace  practice,  silica  and  titania  be- 
come prime  necessities.  Here,  it  is  hoped,  is  the  germ 
of  a  radical  yet  sound  departure  in  the  commercial 
.smeltinj?  of  iron. 


Some  Iron  Ore  Occurrences  in  British  Columbia 


The  Bull  River  Deposit. 

The  largest  deposit  of  hematite  iron  ore  known 
in  British  Columbia  occurs  on  Fenwick  Moiui- 
tain.  East  Kootenay,  within  five  miles  of  Wardner 
and  nine  of  Jaffray  (both  stations  on  the  Crow's  Nest 
branch  of  the  Canadian  Pacific  Railway),  and  within 
fifteen  miles  of  P^lko  where  the  Great  Northern  Rail- 
way is  operating  its  line  from  the  Fernie  and  Michel 
coal  fields  to  Kexford,  Montana. 

The  property  derives  its  name  from  Bull  River  which 
runs  at  the  foot  of  Fenwick  Mountain;  and  consists  of 
eight  claims  of  about  50  acres  each  embracing  all  the 
surface  exposures  of  hematite  on  the  summit  of  the 
mountain. 

The  eight  claims  are  held  in  fee  simple  having  been 
Crown  granted. 

The  general  structure  of  the  iron-bearing  zone  is  a 
banded  one,  bands  of  iron  varying  in  width  from  two 
to  eight  feet,  separated  by  a  barren  parting  of  from  6 
inches  to  one  foot ;  the  barren  partings  are  soraetines 
replaced  by  a  low-grade  iron  ore  carrying  from  20  to 
45  per  cent,  metallic  iron.  The  bands  of  iron  are  con- 
tinuous in  length  and  width  and  show  no  indications 
of  being  lenses  or  pockets. 

About  .$8000.00  has  been  spent  in  running  tunnels 
and  stripping  the  surface.  The  ore  may  be  divided 
into  three  classes  as  follows:  A  hard,  blue,  hematite, 
slightly  schistose  in  character;  and  a  soft  surface-ore. 

A  series  of  analyses  taken  from  all  the  claims  re- 
sulted in  an  average  of  8.52  per  cent,  residue,  8.58  per 
cent,  alumina,  1.56  per  cent,  lime,  1.10  per  cent,  mag- 
nesia, 0.062  per  cent,  sulphur,  0.0282  phosphorus  and 
()1.35  per  cent,  metallic  iron. 

Sufficient  development  work  has  not  been  done  to 
estimate  the  amount  of  ore,  but  enough  has  been  done 
to  prove  the  .surface  area  of  the  iron-bearing  formation 
or  veins  both  as  to  length  and  width. 

A  spring  and  a  small  lake  on  the  claims  furnish 
enough  water  for  domestic  purposes.  There  is  a  suffi- 
cient supply  of  timber  for  mining  purposes. 

The  development  work  done  on  the  claims  has  de- 
fined the  course  and  dip  of  the  deposits  but  no  attempt 
has  been  made  to  determine  the  depth  to  which  these 
deposits  extend.  This  could  be  cheaply  and  quickly 
done  by  means  of  a  diamond  drill.  Judging  from  the 
outcroppings  of  the  ore  the  lowest  to  the  highest  points 
exposed  measuring  900  feet,  it  is  probable  these  de- 
posits will  be  found  to  continue  with  depths.    The  con- 


tour of  the  mountain  is  such  that  the  deposits  could  be 
worked  to  advantage  by  the  open-cut  method. 

The  Sand  Creek  Deposit. 

In  a  report  prepared  for  the  B.C.  Dept.  of  Mines,  the 
Resident  Mining  Engineer  for  East  Kootenay.  Mr.  A. 
G.  Langley,  says  of  the  well  knoAvn  Sand  Creek  iron 
property  as  follows: 

Preliminary  exploration  has  disclosed  a  vein  of  hem- 
atite running  in  a  north-westerly  direction  along  the 
south  .side  of  Sand  Creek.  Three  claims  have  been 
staked  along  the  strike  of  the  vein  and  are  known  as 
the  Pearson  group,  being  owned  and  staked  by  the 
present  owner,  W.  Pearson. 

Leaving  the  Fernie  road  at  Jaffray  it  is  possible  to 
drive  by  motor  within  six  miles  of  the  property.  A 
good  trail  is  then  followed  up  the  creek.  The  claim* 
are  easily  accessible  and  a  road-grade  of  not  exceeding 
3  per  cent,  is  obtainable  from  Galloway  to  a  point  on 
the  creek  immediately  below  the  exposures,  which  are 
situated  at  an  elevation  of  from  400  feet  to  600  feet 
above. 

The  valley  of  Sand  Creek  in  this  vicinity  is  a  beauti- 
fully wooded  country  of  timber,  principally  represent- 
ed being  white  pine,  hemlock  and  cedar.  On  account 
of  the  rock  outcroppings  being  covered  with  over- 
burden, it  is  only  pos.«iible  to  form  a  very  limited  idea 
of  the  geological  structure,  or  the  formation,  which  ap- 
parently consists  of  quartzites.  probably  belonging  to 
Cambrian  age,  and  having  a  dip  of  50  degrees  to  the 
south-west  and  a  strike  of  N.  .50  degrees  W. 

The  ore,  consisting  of  a  massive  red  hematite,  occurs 
as  a  bedded  fissure-vein  replacing  the  quartzites.  The 
hanging  wall  is  well  defined,  but  on  the  footwall  side 
the  ground  is  broken  and  crushed,  and  in  places  stained 
with  the  characteristic  red  color  of  the  ore. 

At  the  mo.st  southerly  working,  at  an  elevation  of 
4000  feet,  a  deep  open-cut  crosses  the  strike  of  the  vein 
and  terminates  in  a  short  tunnel.  Here  the  formation 
.-'.eems  to  be  broken  over  and  the  ore,  which  is  more  or 
less  crushed,  does  not  appear  to  be  in  place,  but  to  have 
slid  over  from  a  higher  point  up  the  hill.  The  ore 
shows  the  width  of  3.5  feet  of  a  massive  red  hematite, 
a  sample  across  which  ran :  Metallic  iron.  51  per  cent. : 
silica,  22  per  cent,  phosphorus,  nil :  sulphur,  nil. 

At  a  slope  distance  of  approximately  120  feet  above 
this  showing  a  diamond-drill  hole  was  put  down  by  Dr. 
Tngs,  of  Calgary,  some  years  ago.  bxit  no  record  of  work 
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by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 
A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.    A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 


THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 
A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 
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I-,  ii viuliilili'  r\i'i'))l  lluil  llic  results  were  not  cH'  uii r.i- 
ing  to  lijm.  Ai  .'111  elevation  of  4000  feet,  mul  at  on 
approxiiualc  flistancc  of  WO  feel  to  llii'  iiorfliwest,  a 
short  tunnel  was  driven  on  tJie  vein  and  a  small  tonnage 
of  hematite  extracted.  The  ground  here  is  broken  at 
tlie  surface  and  the  tunnel  is  not  of  mueh  eonsequonee 
except  to  show  the  persistency  of  the  vein. 

Continuing:  alo)i<i-  the  side-hill  for  a  distance  of  ai)out 
;{00  feet,  the  northerly  workings  are  reached.  Here 
at  an  elevation  of  4.300  feet  a  short-cut  shoAvs  a  section 
of  the  vein  to  be  in-place.  The  dip.  conforming  to  that 
of  the  enclosing  strata,  is  50  degrees  to  the  south-west 
and  strikes  about  N.  50  degrees  W.  The  hanging  wall 
of  the  quartzite  is  well-defined  and  there  is  a  good 
selvage  between  it  and  the  ore.  On  the  foot-wall  side 
adjacent  to  the  ore.  there  is  a  liaufl  of  about  two  feet 
talcose  material,  and  general  conditions  wonld  indicate 
that  the  eountry-roek  has  undergone  nioic  fnishing 
and  alteration  on  this  side  of  the  vein. 

The  ore  is  a  well-defined  band  of  red  hematite  lying 
next  to  the  hanging-wall  and  having  a  width  of  12 
inches,  across  which  a  sample  ran  as  follows:  Metallic 
iron,  57.4  per  cent.;  silica,  15. f)  per  cent.;  ])hospliorus, 
nil;  s.ulphur,  nil.  Although  the  samples  taken  show 
tlic  ore  to  run  rather  high  in  silica,  it  is  undoubtedly 
of  good  grade  and  should  a  good  workable  Avidth  be 
developed  the  mining  costs  for  this  class  of  o7'e  should 
not  exceed  $2.00  per  ton. 

The  hillside,  sloping  at  an  angle  of  'W  degrees,  af- 
fords a  number  of  good  tunnel  sites,  and  a  depth  of 
400  feet  on  the  vein  could  be  obtained  l)y  cross-cutting 
from  the  surface.  There  is  a  good  camp  site  with 
plenty  of  timber  and  water,  while  power  might  be  de- 
veloped from  Sand  Creek,  which  has  a  flow  of  about 
4  second-feet  during  the  dry  season. 

It  is  not  unlikely  that  there  may  be  other  parallel 
veins  in  this  formation,  and  although  the  vein  is  small 
the  good  quality  of  the  ore  and  the  easy  accessibility 
of  the  property  are  strong  factors  in  its  favor,  while 
the  possibilities  from  a  geological  standpoint  appear  to 
warrant  further  work  being  done  to  prove  the  existence 
of  a  sufficient  body  of  ore  to  be  of  economical  import- 
ance. 

The  preliminary  work  shoidd  consist  of  trenching  and 
open-cuts  along  the  strike  of  the  vein:  then  if  the  re- 
sults are  favorable,  a  diamond  drill  might  be  employed 
to  advantage. 


INCREASE  IN  WATER  POWER. 

In  his  address  as  president  i)f  tiie  Fjiiginecriiig  Sec- 
tion of  the  British  Association.  Professor  A.  II.  Gibson 
gave  a  survey  of  tb  >  water-i)ower  resources  of  the 
world,  and  discussed  some  of  the  problems  associated 
with  their  develojimeuts.  He  pointed  out  that  two- 
thirds  of  the  water  i)ower  now  in  us>  has  heen  (level- 
o|)ed  within  the  last  10  year^.  Tlius  France  has  put 
some  850.000  water  li.p.  into  coiiiuiission  since  1915, 
and  now  has  l.tiOO.OOO  li.)).  und(M-  control,  as  compared 
with  750.000  before  the  war.  In  Switzerland  som?  fiOO.- 
000  h.p.  has  been  dcn-cloped  since  1914,  or  is  in  course 
(d'  construction,  as  compared  Avith  880,000  before  the 
war.  In  Spain  the  pre-war  output  was  about  150,000: 
now  it  is  620.0000  and  about  2(i0.000  is  in  course  of 
development,  while  the  (lovernment  is  considering  the 
development  of  some  2.000.000  h.p.  to  be  d  divered  into 
a  network  of  transmission  lines  covering  the  industrial 
])arts  of  tlu^  country.  In  Italy  s(diemes  totalling  :^00.- 
000  h.]).  arc  under  w;iy.  and  it  is  estimated  that  th  > 


II  <iiil|iiil  will,  .shortly  amoiini  u,  J.ui lu.i.ii I'j 
da  pan  since  1916  has  developed  over  1.000,(KXJ  h.p.,  or 
almost  20  ]ier  cent,  of  her  available  resources.  In  Can- 
anada  the  total  d3velopment  in  1918  (2-3  million  h.p.) 
was  nearly  three  times  as  great  as  in  1910.  and  in  the 
Fnited  States  the  development  has  increased  from  un- 
der two  millions  in  1901  to  5-3  million^  in  1908  and 
marly  10  iiiillions  in  1920. 

CYCLONE  FENCE  CO. 
Hamilton  Has  Secured  Another  Important  Industry. 

The  Cycloiu-  Fence  ('oiii|)any.  Limited,  of  Toronto, 
is  the  latest  American  concern  to  .'establish  a  branch 
in  Ilainilton,  according  to  an  announcement  made  by 
W.  Kirkpa trick,  industrial  commis.sioner,  this  morn- 
ing. While  an  entirely  separate  Canadian  company, 
it  is  in  reality  a  branch  of  the  Cyclone  F?nep  Company, 
of  Waukegan.  Til.,  a  suburb  of  Chicago.  Negotiations 
have  been  in  progress  for  .some  time  and  were  con- 
(diuled  fluring  a  recent  visit  of  Mr.  Kirkpatrick  to  Chi- 
cago and  oth.^r  Avestern  cities.  Competition  for  land- 
ing the  Canadian  branch  was  keen. 

The  Cyclone  Company  is  the  largest  manufacturer 
of  ornaTiiental  and  industrial  Avire  fencing  in  the  United 
States.  It  Avas  established  a  number  of  years  ago  on  a 
very  limited  scale,  but  its  groAvth  has  been  steady  and 
substantial,  Avith  the  result  that  it  is  to-day  capitalized 
at  $1,500,000,  and  is  doing  approximately  $5,000,000 
Avorth  of  business  annually. 

A.sked  for  the  reasons  for  selecting  Hamilton  as  the' 
company's  Canadian  location,  J.  P.  Arthur  replied: 
"Our  reason  for  selecting  Hamilton  as  a  location  is 
that  it  appears  to  be  verv  centrallv  located  for  our 
bu  siuess,  Avhich  AA'ill  be  national  in  scope. 

"We  also  hav?  been  aa'cII  impressed  hy  the  very  clean 
looking  appearance  of  the  city  in  the  business  manu- 
facturing and  residential  districts.  Also  there  has  ap- 
pealed to  us  the  apparent  opi^ortunities  for  the  hotising 
of  Avorkmen  and  in  that  Avay  keeping  their  morale  uj) 
to  a  high  standard."" 

For  the  present  the  company  Avill  not  build  a  plant 
of  its  OAvu,  having  taken  a  lease  on  part  of  the  plant  of 
the  old  'Canadian  Cartridge  Company,  on  Sherman 
avenue  north,  AAdiich  it  Avill  occupy  uiitil  building  con- 
ditions become  more  normal.  Th"?  installation  of  ma- 
chinery Avill  commence  about  the  middle  of  this  month, 
and  it  is  expected  that  all  will  be  in  readiness  for  manu- 
facturing operations  to  be  started  about  November  1. 
In  addition  to  employing  about  100  haiuis  in  its  local 
factory,  the  Cyclone  Company  will  ftiriiish  employment 
foi-  a  number  of  men  in  several  otiu^r  local  industries, 
as  it  intends  to  purchase  its  raAv  materials  and  material 
sni)iilies.  as  f:ir  as  possible,  in  Hamilton. 


AMERICAN  SOCIETY  FOR  STEEL  TREATING. 

The  third  aiuial  convention  of  the  AuuM-ican  Societv 
tor  Steel  Treating  Avas  held  at  Imlianapolis  Sept.  20-23. 
The  attendance  Avas  very  large.  Sessions  were  held  on 
carbonizing  tool  steel,  heat-treating,  allov  steel,  non- 
ferrous  metals,  and  on  equipment.  Mr  F.  P.  Oillisan 
of  the  Henry  Souther  Engineering  Co.  Hartford  suc- 
ceeds Lt.-Col.  A.  E.  White  as  president. 


^  Dr.  John  A.  ilathcAvs  of  the  Crucible  Steel  Co.  and 
Ehvood  Ilaynes  of  Kokomo.  Tnd.  have  been  elected 
honorary  members  of  the  American  Society  for  Steel 
Treating.  Sir.  Haynes  is  well  known  in  Canada  for  his 
work  in  connection  Avith  allovs. 
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Index  to  Mill  Supplies 

Tills  Directory  is  publislied  in  :l.e  interest  our  readers.  Buyers  who  are  unable  lo  find  out  wliat  they  desire  are 
invited  to  corniiiunicate  witli  the  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  givo  the  JeaJred 
information. 


Acciiiiiulators,  Hydraulic : 

.Siiiiir't-'I'Mriier-    MiHrhine  (!o..    I  l.-i  ir, i 1 1  on.  ()nl 

The  Dominion  Steel  Product-s  Co.,  Ltd.,  Branti'oicl,  Can. 

Air  CompresBora: 

U.  '1'.   Cilmaii  &  (Jo..  jMoiitre:i  I. 

AInminnm: 

A.  C.  Le.slie  Co..  I.,t(l..  Moiitic.-il 

Angle  Bars: 

Stool  l'oiHijai]\    or  •"aiuiLi,  LUl..   Haiuilloii,  (ml. 

Barbed  Wire  Galvanized: 

Steel   Company  oL'  Canada.   Ltd.,  Hamiltuii,   On  I. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltfl.,   Hamilton.  Uiil. 

Axles: 

Utiiled  .Slale.s  .Steel  I'lodiiots  Co..  New  Vori^. 
Axlas,  Car: 

Nova  .Scotia  Sleel  &  Coal  Co..  Limited.  New  (Jlasgow.  N.S. 

Axlea,  Xiocomotive: 

Nova  .Scotia  .Steel  .t  Coal  Co..  Limited.  New  (JIji.skow,  N.S. 

b  trrel  Stock  (Black  Ste«l  Sheets) : 

.Seii«>i;i  Fron  *  Steel  Co..  Buffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

B  *ru: 

Uominion  Iron  &  Sleel  Coy.,  Ijtd.,  Sydney,  N.  .S. 
United  States  .Steel  Product.^  Co..  New  York. 

Barn,  Iron  8c  St«el: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co.,  Calgary,  Alia. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

l''erguson  ,Steel  &  Iron  Co.,  Buffalo.  N.Y. 

The  .Steel  Com|)any  of  Canada.  Hamilton.  Onl. 

Beals,  McCarthy  &  UoRers,  Buffalo.  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  (Jla.sRovv.  N.S. 

Canadian  Iliawn  Steel  Co.,  Ltd..  Hamilton,  Out. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Doniiiiloii  Iron  &  ,Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Novn  Scoti;i  Steel  ife  Coal  Co..  Limited.  New  Gla.sgovv.  N.S. 

Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 

Billets,  Blooms  and  Slates: 

Dominion  lion  &  Steel  Coy.,   Ltd.,  Sydney,  N.  S. 

N'ov.i  .Scotia  .Sleel  &  Coal  Co..  Limited.  New  ClasKow.  N,.S. 

Sietl  ("oiii|)any  of  Canada,  Ltd.,  Hamilton.  Out. 

Belting',  Bubher: 

l)iinloi>  Tire  &   Knliher  Goods  Co.,  Ltd..  Toronto.  f)Ml 
Benzol: 

Dominion  Tioii  *  Sleel  Coy.,  r^td..  Sydney.  N.  .S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton.  Out. 

Binders,  Cot«: 

Hyde  &  Soi\s.  Montreal.  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Heid  &  Miown  Slriicliiral  Steel  &  Iron  Works.  I,td..  Toronto. 

'I'oionlo  lion   Woil<.«.  Toronto.  Out. 

Black  Steel  Sheets: 

Heneca   Iron  *  Sleel  Co.   IHiiffnlo.  N.V 

Leslie  &  Co..  Ltd..  A.  C.  Montreal.  P.  Que. 

Steel  Co.  of  Canada,  l.til..  Hamilton.  Onl. 

Blooms  &  Billets: 

AlRoma  Steel  Corp..  Ltd  .  Saull  Ste.  Marie. 
Ixiiiiiiiloii    Fonuflrie.s  Ai   Sleel.   Ltd.,   Hamilton,  Oru. 
Dominion  Iron  *  Steel  Coy  .  Ltd..  Sydney.  N.  S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

Boilers: 

SlerlhiB  Engine  Works.  Wlnnipee,  Man. 
n.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

Balnes  A  Peckover.  Toronto.  Out, 
Steel  Co.  of  Cam.da.  Ha.iillton.  Ont 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q 


Bolts.  XAllway: 

Nova  Scotia  Steel  &  Coal  f'o..  Limited.  New  tJl.isij'.w.  N  S 
Sleel  Co.  or  Canada,  Lt»l.,  Ilanillion,  Onl 


Bolts,  Mnts,  Blvets: 

I'ariadUn    Tube    *    Iron    Co.    Ltd  Montreal 

,  ■  ,,  .,•    .  •  ,1,  1.1  .  II  iiiiMi'.i'  'i!il 


Box  Annealed  Steel  Sheets: 

Seneca  Iron  &  Steel  Co..  Buffalo.  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Jjtd.,  M-ontreal. 
Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 

Brass  Ooods: 

Dunlop  Tire  &  Rubber  Good.s  Co..  l..ld.,  Toronto.  Uni. 

Brick-insulating^: 

Quigley  Furnace  Specialties  Co..  New  York. 
Dominion  Foundry  .Supply  Co.,  Ltd.,  Montreal. 


Bridg-es: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 


Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Monti  ('al.  Que. 

Building's,  Sletal: 

Pedlar  People.  Liiniled.  O.sliawa,  Onl. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 


Car  Specialties: 

Dominion  Foundries  &  .Steel.  f>td.,  Hamilton.  Out. 


Carriers: 

Canadian  Matlievv.s  (Iiavily  Carrier  Co.,  Toronto.  Ont. 


Gaskets,  Kubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Onl 

Cast  Iron  Pipe: 

National  Iron  Corpora  lion,  Ltd..  Toronto 
Hyde  &  Sons.  Montreal.  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth   Mfg.   Co.    limited.   Hamilton.  Ont. 

Castings,  Brass: 

Wentworfh    Mfg.   Co.    Limited.    Hamilton.  Onl. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentvvortli  Mfg.   Co..   I>imiled.  Hamilton.  Ont. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  G-ray  Iron: 

Canadian  .Steel  Foundries.   Ltd.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry.  Ltd.,  Toronto,  ('nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  KTickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co..  Hamilton.  Ont. 
.Toliette  Steel  Co..  Montreal.  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  'i'orou  • 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel   Foundries.   Ltd..   Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  >t  Steel.  Ltd..  Hamilton.  On». 
Algoma  Steel  Corp..  Ltd.,  Saiilt  Ste.  Marie. 

Cement,  High  Temperature: 

Qulgley  Furnace  Specialties  Co..  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemists: 

Toronto  'I'esting  Laboratory.  1A(\..  Toronto.  Ont 
Milton   ITersey  Co..  Ltd..  Montreal. 
Charles  C.  Kawin  Co..  T,td..  Toronto. 

Chucks  Ziatlie  and  Borintr  Uill: 

The  Dominion  Steel  Products  Co.,  Ltd..  Brantford.  Can. 


Clip  and  Staple  Wire: 

Tl'ie  Seneca  Wire  ,t  Mfg.  Co..  Fostoria.  Ohio,  U.S.A. 


Concrete  Hardener  and  Waterproofer: 

Bcvcridge    Supply    Comi>any,    Umitol.  Montreal. 


Consnltlnr  Unflneers: 

W.  E.  Moore  &  Co  .  Ltd.,  Plttebure,  P» 
W    8.  Tyler  Co..  Cleveland 
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ZIRCONIUM. 

On  Hccoiiiil  oi'  vjirioius  iiiyslcrious  propcrf ics  ;iii<l 
uses  thiit  have  been  attributed  in  tlie  pninilar  iniiid  to 
zircoiiiiiin,  it  has  at  times  been  styled  "the  mystery 
metal,"  says  the  United  States  Bureau  of  Mines.  An 
investigation  regarding  the  preparation  and  uses  of 
metallic  zirconium  and  its  salts  has  been  conducted 
by  the  Bureau  of  Mines,  and  the  results  are  just  now 
made  public. 

The  compounds  of  zirconium  have  numerous  im- 
portant uses  and  more  uses  will  doubtless  be  found. 
Investigations  in  recent  years  have  indicated  that 
sintered  or  coherent  zirconium  metal  is  very  resistive 
to  acids ;  that  it  can  be  used  for  electrodes,  and  it  prob- 
ably will  find  metallurgical  uses.  A  steel  containing 
zirconium  ha.s  been  proposed  for  use  in  armor  plate  and 
automible  parts,  and  nickel-zirconium  alloys  have  been 
suggested  for  high-speed  cutting  tools  and  for  cutlery. 
Numerous  articles  in  scientific  journals  have  recom- 
mended the  use  of  zirconium  oxide  as  a  refractory,  an 
abrasive,  a  pigment  in  paints,  and  as  an  opaquing 
agent  in  enamel  ware.  The  salts  have  been  used  in  the 
textile  industry  as  a  mordant  or  dye-fixing  agency, 
and  also  for  weighting  silk. 

Zirkite  fire  brick  are  used  for  furnace  lining  as  well 
as  for  other  purposes  where  a  refractory  having  a  low 
coefficient  of  expansion,  high  melting  point,  and  maxi- 
mum resistance  to  slag  corrosion  is  demanded.  Although 
zirconium  oxide  has  not  proved  satisfactory  for  gas 
mantles  nor  for  arc  lamps,  it  has  been  used  for  polish- 
ing powders,  insulators  for  both  heat  and  electricity, 
and  with  fair  success  in  the  Nernst  lamp.  Being  abso- 
lutely non-poisonous,  zirconium  oxide  is  finding  a  use 
in  paints  and  lacquers,  where  its  resistivity  to  physical 
and  chemical  agents  is  proving  highly  valuable.  As 
an  abrasive,  zirconia,  zirconium  silicide  and  zirconium 
carbide  are  .suggested  for  a  variety  of  uses,  the  carbide 
particularly  as  a  substitute  for  the  diamond  in  cutting 
glass.  Zirconium  oxide,  becaiise  of  its  non-toxic  nature, 
is  used  in  place  of  bismuth,  nitrate  or  carbonate  in 
Kontgen-therapy.  It  is  also  said  to  have  some  medicinal 
value.  Zirconium  oxide  and  nitrate  have  been  suggest- 
ed for  use  in  the  extraction  of  oxygen  and  nitrogen 
from  the  air.  There  have  also  been  statements  to  the 
manufacture  of  rubber  goods. 

In  flash  lights,  amorphous  zirconium,  mixed  with 
certain  oxidizing  agents,  burns  with  a  bright  liglit;  but 
it  is  doubtful  whether  the  metal  would  be  cheap  enough 
to  use  in  place  of  the  usual  material.  Coherent  white 
zirconium  metal,  on  account  of  its  acid-resisting  proper- 
ties, has  been  suggested  as  a  substitute  for  platinum  in 
certain  eases.  Its  alloys  have  been  suggested  in  the 
manufacture  of  rust-resisting  apparatus.  Crucibles 
prepared  from  zirconium  oxide  were  proved  in  the  ex- 
periments of  the  Bureau  of  Mines  to  be  superior  for 
high  temperature  work  to  any  crucibles  procured  on 
the  market. 

Zircon  is  found  in  considerable  amounts  in  many 
I)lacer  deposits  derived  from  disintegration  of  granitic 
and  pegmatic  rocks.  The  best-known  deposits  in  the 
United  States  are  near  Green  River,  Henderson  County, 
N.C.,  and  in  the  Wichita  Mountains,  near  Cache,  Okla. 
Zircon  is  found  most  abundantly  in  certain  syenites  of 
Norway,  ami  occurs  in  crystalline  limestone  at  Cren- 
ville  and  elsewhere  in  Canada. 

In  Brazil,  which  is  an  important  source  of  industrial 
ores,  it  is  difficult,  owing  to  the  hardness  of  the  ore  to 
drill  holes  for  explosives,  and  in  handling  large  amounts 


resort  is  had  to  (piite  primitive  methods.  A  large  fue 
is  built  against  an  exposed  face  of  the  ore  nnd  kept 
burning  for  several  hours,  at  the  end  of  which  tiim* 
water  is  thrown  upon  the  ore,  which  produces  fracturing 
of  the  mass,  permitting  it  to  be  sledged  into  pieces  easily 
handled  by  one  man.  Most  of  the  minCvS  are  many  mile.s 
from  the  railroad.  Horses  for  other  than  saddle  pur- 
poses are  practically  unknown,  and  the  ore  is  trans- 
ported to  the  railroad  station  by  oxcarts  carrying  about 
1  ton  each.  These  carts  are  of  the  crudest  character, 
having  large,  solid,  wooden  wheels,  some  4  feet  in  dia- 
meter and  6  inches  in  thickness.  From  20  to  30  oxen 
are  generally  required  for  each  cart,  owing  to  the  moun- 
tainous roads. 

The  results  of  the  investigations  of  the  Bureau  of 
Mines  are  available  in  Bulletin  186,  "Investigations  of 
zirconium  with  especial  reference  to  the  metal  and 
oxide,"  by  J.  W.  Marden  and  M.  X.  Rich,  which  is 
distributed  by  the  Superintendent  of  Documents,  Wash- 
ington, D.C.,  at  a  price  of  25  cents. 

B.  C.  GOVERNMENT  AIDS  DEVELOPMENT. 

Usk,  B.C. — On  the  Peerless  Group,  Kleanza  Ck.,  tun- 
nels and  stripping  have  revealed  ore  in  the  form  of 
bornite  and  chalcoctite  copper  magnetite  and  man- 
ganese oxides.  An  adit  was  started  to  get  under  the 
largest  body  of  ore  but  was  not  corapleted.  A  camp 
is  being  constructed  on  the  Silver  Horde  at  the  head  of 
Chiminess  and  Kleanza  Cks,  where  there  are  bodies  of 
ore  in  which  grey  copper  predominates  and  which  con- 
tain high  silver  values.  The  Provincial  government 
is  doing  some  road  construction  in  this  district  that 
will  materially  aid  in  the  development,  through  provi- 
sion of  transportation  facilities,  of  these  and  other  pros- 
pects. 


Insurance 

Made  to  Fit 


READY-MADE  insurance 
policies  noay  not  give 
your  business  the  protection 
it  needs.  We  measure  our 
client's  business  and  design 
an  insurance  policy  to  fit. 
Then  you  know  that  every 
j)ossible  contingency  is  pro- 
vided for. 
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PROGRESS 
IN  COKE  MANUFACTURE 

Up  to  the  early  part  of  the  eighteenth  century,  the  iron  and  steel  industry  de 
pended  entirely  on  charcoal  as  a  fuel. 

With  the  clearing  of  the  forests— the  increase  in  population  and  the  growing 
demand  for  iron  and  steel,  it  was  necessary  that  some  other  fuel  be  found  which 
could  be  manufactured  on  a  larger  scale.  This  demand  led  to  the  first  manu- 
facture of  coke. 

For  many  years  coke  was  made  in  very  crude  and  inefficient  ways — first  in  heaps 
and  mounds — then  in  beehive  ovens.  However,  only  a  limited  range  of  oals 
could  be  coked  satisfactorily  by  such  methods  and  as  the  iron  and  steel  industry 
continued  to  grow — the  time  came  when  it  was  just  as  necessary  to  find  a  way  to 
make  coke  more  efficiently  as  it  was  to  find  a  substitute  for  charcoal. 

This  led  to  the  development  of  the  By-Product  Coke  Oven,  in  which  it  was 
found  that  good  coke  could  be  made  from  an  enormously  greater  range  of  coals 
than  could  be  dealt  with  in  the  beehive  oven.  This  development  has  indefinitely 
prolonged  the  life  of  the  iron  and  steel  industry — it  is  estimated  that  the  new  re- 
sources of  coking  coal  which  have  been  made  available  by  the  by-product  oven  will 
be  more  than  sufficient  to  take  care  of  the  estimated  iron  ore  resources  of  the 
world. 

The  By-Product  Coking  industry  has  grown  to  be  one  of  the  most  vital  factors 
in  the  industrial  supremacy  of  this  country.  It  has  done  more  to  make  us  a  self- 
contained  nation  than  any  other  single  agency — ,new  coal  deposits  have  been 
made  available  for  industrial  use — products  worth  milions  of  dollars,  formerly 
wasted  in  smoke  are  recovered  and  turned  into  materials  necessary  to  the  welfare 
of  the  nation — and  it  has  laid  the  foundation  for  our  independence  of  Europe  in 
the  matter  of  dyes. 

While  great  progress  has  been  made,  it  must  continue  until  all  of  the  coke  made 
in  the  United  States  is  produced  in  by-product  ovens.  Since  its  inception,  THE 
KOPPERS  COMPANY  has  taken  the  lead  in  this  industry.  Its  motto  has  been 
"PROGRESS"  and  through  its  trained  specialists  and  research  and  development 
department  it  is  constantly  seeking  to  make  improvements  which  will  insure  the 
greatest  efficiency  in  this  important  field. 

The  Koppers  Company 

Pittsburgh,  Pa. 

See  our  exhibit  at  the 
Seventh  National  Exposition  of  Chemical  Indastrles 
8th  Coast  Artillery  Armory,  N.  Y. 
Week  of  September  12th. 


DESIGNERS  AND  BUILDERS  OF  BY-PRODUCT  COKE  AND  GAS  OVEN  PLAXTS 
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EDITORIAL 


COAL  AND  STEEL. 


'•Iron  Aye"  in  a  iTcent  issue  states  "The  high  cost 
oi"  coal  is  iiiuloul)!.  illy  a  g-reat  iinjx'ili iivCiiit  to  industry. 
If  cost  has  anytliing  to  do  witli  consumption,  and  that 
is  an  accepted  argument  as  to  most  commodities  and  as 
to  freight  rates,  tlic"  high  cost  of  bituminous  coal  is 
certainly  a  great  drag  upon  industry.  The  price  of 
I'oal  f.o.l).  miiu'  is  a  serious  concern  to  practically 
every  on,',  for  all  are  consumers  of  coal.  There  is  no 
otliei'  article  of  commeree  whose  cost  is  so  widely  felt. 
...At  i)rc.sent  the  ambition  of  the  imion  miners  seems 
to  b?  to  charge  tiie  i)ublic,  after  April  1st  1922,  with 
bai-k  pay  foi-  the  time  they  have  been  idle  of  late,  as 
well  as  for  tlie  time  they  may  lose  in  a  strike.  This  is 
a  matter  of  the  greatest  concern  to  the  public."' 

To  no  portion  of  the  public  is  it  of  greater  concern 
tiiau  to  the  remainder  of  unionised  labour,  a.s  it  is  the 
high  cost  of  coal  that  is  the  greatest  obstacle  to  reduc- 
tion of  railway  fi-?ights  and  general  resumption  of 
manufacture.  Coal  is  the  last  great  staple  that  is  but 
of  line  with  other  commodities  when  compared  with 
pre-war  figui'es.  The  miners  appear  to  have  made  up 
th-eir  minds  that  coal  can  be  maintained  on  its  giddy 
pinnacle,  but  they  must  inevitably  discover  that  it  can- 
not. The  Engli.sh  miners  had  the  same  idea,  but  after 
testing  it  out  they  have  freely  and  fully  recanted  their 
economic  heresy.  The  revival  of  trade  in  Britain,  the 
re-sumption  of  maiuifactures  and  exports,  and  th?  rise 
of  sterling,  are  all  results  of  a  I'eturn  to  a  more  normal 
alignment  of  coal  aniong  other  commodities  in  Ijritain. 
Coal  i.s  certainly  "out  of  line,"  and  so  long  as  it  re- 
mains out  of  line,  business  will  stay  out  of  joint. 

\or  must  it  b?  forgoften  that  provision  for  emi)loy- 
ment  for  the  steel  workers — an  industry  .jiKst  begin- 
ning to  show  appreciable  signs  of  I'ccovery — is  depen- 
dent upon  the  coal  trade,  and  that  the  k.^epiijg  open  of 
the  mill  can  only  be  rendered  pcssible  by  the  reduction 
of  wage.s  in  the  mines.  On  this  point  Mr.  Roy  M.  Wol- 
vin.  tile  president  of  the  British  Empire  Steel  Corpora- 
tion, verj'  proi)erly  laid  special  emphasis  in  the  course 
of  an  interview  in  Montreal  the  other  day  in  which  he 
indicated  the  possibility  of  the  mines  of  Nova  Scotia 
beintr  closed  down  during  tlie  coming  winter  as  the 
result  of  trade  conditions  and  the  determination  of  the 
miners  to  oppose  any  reduction  in  the  rate  of '  wages 
at  prescjit  ruling.  As  he  said,  the  most  urgent  qiu^s- 
tions  for  consideration,  in  the  coming  wage  negotiations 
with  tlir  rniti'il  .Mine-  Woi'kers,  is  not  the  rate  of  wages, 


but  whether  they  can  be  paid  at  all,  "and  most  earnest 
joint  consultation  and  endeavor  -\vill  be  required,  if 
severe  and  protracted  unemployment  at  the  collieries 
in  Nova  Scotia  is  to  be  averted." 

Mr.  Wolvin  added  that  "the  same  wages  as  during 
the  war,  plus  two  heavy  increases  since  the  armistice, 
are  being  paid  to  the  workers  of  the  Dominion  Coal 
('omiDany  and  other  coal  companies  in  Nova  Scotia. 
That  fact  must  be  faced  in  the  wage  negotiations.  These 
high  wages  are  being  paid  in  a  period  of  unparalled 
trade  depression.  The  price  of  coal  has  declined  along 
with  that  of  other  commodities,  but  to  a  smaller  ex- 
tent, and  no  action  of  the  employers  of  mine-workers 
can  be  taken  that  will  enable  coal  to  .stand  out  singly 
against  a  world-wide  decrease .  in  commodity  prices 
arising  from  world-widci  causes.  That  course  was  at- 
tempted in  Britain  and  most  signally  failed." 

It  may  not  be  easy  for  the  rank-and-file  of  the  miners 
to  realize  that,  while  last  year  saw  great,  and  almost 
unparalled,  prosperity  in  tbei  coal  trade,  high  selling 
prices  and  high  wages  occurring  together,  the  inevit- 
able time  of  depression  is  upon  us  now.  The  depi'es- 
sion  in  the  coal  tratijei  of  the  world,  and  in  the  allied 
steel  trades,  too,  is  the  most  acute  known  to  modern 
times.  P)ut  although  the  rank-and-file  of  the  miners 
may  not  realize  these  facts,  or  their  import,  they  must 
be  well  within  the  knowledge  of  their  leaders.  And 
the  latter,  if,  in  any  sense,  worthy  of  their  position, 
must  further  be  aware  that,  in  the  very  .nature  of 
things,  a  period  of  smaller  'earnings  must  necessarily 
also  be  one  of  lower  wages.  On  these  leaders,  accord- 
ingly, there  devolves  a  very  heavy  responsibility.  We 
know  that  it  is  no  easy  task,  and  we  are  very  sure  that 
it  cannot  be  other  than  an  ungrateful  one,  for  them 
to  press  on  the  miners  the  neces.sity  of  accepting  wage 
reductions.  I>ut  it  is  a  task  from  which  there  is  no 
escape  if  they  are  to  be  faithful  to  one  of  the  prime 
and  ])rimary  obligations  of  their  i)osition  of  leadership 
— the  obligation  to  tell  the,  workers  the  truth,  even 
when  that  truth  is  hard. 

It  is  not  merely  foolish,  but  it  is  absolutely  futile  to 
attempt,  in  this  period  of  almo.st  iniexampled  depres- 
sion, to  maintain  wages  at  a  standard  which,  in  the  cir- 
cumstances of  today,  the  coal  industry  simply  caiuiot 
])a.y,  except  at  a  lo.«s  which  it  is  impossible  for  it  to 
contemplate.  When  coal  profits  were-high,  wages  in 
the  coal  mines  were  high  also — and  rightly  so.  Now 
the  lean  times  are  upon  us,  the  Avorkers  in  the  mines 
must  accept  reduced  wages,  if  the  industry  is  to  be 
kept  in  bein<j-.    Had  labor  leaders  in  other  industries 
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advised  tlie  adoi)tiou  of  such  a  course,  uiiemployment, 
with  all  its  concomitant  evils,  would  be  far  less  wide- 
spre/ad  in  Canada  that  it  is  today.  It  is  devoutly  to 
be  hoped  that  the  loaders  of  the  coal  miners  may  show 
tht'insplves  inspired  by  wiser  couTisels,  and,  we  may 
add,  a  higher  patriotism. 

We  trust,  too,  that  they  will  show  themselves  to  be 
thus  actuated  "while  yet  there  is  time."  But  we  con- 
fess that  hitherto  there  are  little  signs  of  such  eminently 
desirable  attitude  on  their  part.  Mr.  J.  B.  McLachlan, 
secretary  of  the  United  Mine  Workers  of  America, 
District  2().  is  on  record  as  having  stated  that  that 
organi/fition  would  resist  any  wage  cut.  And,  after  Mr. 
Wolvin  had  given  out  the  interview  from  which  w(! 
luive  (pioted  Mr.  Robert  liaxter,  District  president,  re- 
iiffirmed  that  statem?ut,  and  claimed  that  Mr.  Wolvin 
had  beien.  misled  by  stories  in  the  press  to  the  effect 
that  miners  would  ask  increases  when  the  Montreal 
agreement  van  out.  He  asserted  that  the  men  would 
ask  for  no  increases,  but  would  resist  wage  reductions. 

Our  comment  on  tliis,  for  the  reason  we  have  given 
above,  is  that  it  is  not  good  enough — not  by  a  very 
long  way.  And  if  declarations  of  the  kind  just  men- 
tioned are  to  bei  regarded  as  the  miners'  last  word  on 
the  ([uestion  of  wage-reduction,  then,  once  again, 
Labor's  worst  friends  are  likely  to  be  tliose  of  its  own 
household. 


AN  IMPROVEMENT  IN  ORDERS. 


As  we  observ&d  last  month,  the  coiulition  in  which 
the  steel  industry  in  this  country  has  foiuid  itself  for' 
the  last  year  is  sucli  tliat  any  indication  of  a  turn  in 
the  tide,  in  Ihc  direction  of  increased  activity,  is  doubly 
welcome'  iu)w.  In  these  circumstances,  there  is  some 
relative  .satisfaction  to  be  found  in  the  fact  that  within 
the  last  two  or  three  weeks  a  quite  well-defined  im- 
provemeiut  in  the  steel  situation  has  taken  place.  A 
fair  amount  of  business  has  been  jdaced  in  structural. 
Quite  a  fair  tonnage  was  released,  and  some  new  busi- 
ness placed.  Tlu^  aggr?gatei  of  orders  recently  booked 
booked  compares  very  favorably  with  the  record  of 
very  many  previous  weeks.  This  is  accovmted  for  by 
the  fact  that  the  firmer  market  undertone  has  brought 
purchasers  to  the  realization  that  price  easing  is  not 
to  be  expected,  ami  that  there  is  no  advantage  to  be 
gained  in  postponing  orders.  Some  automobile  manu- 
facturers have  placed  business  recently,  and  there  has 
been  a  fair  assortment  of  miscellaneouvS  buying. 

Announcemeait  was  recently  made  of  the  placing  of 
a  32,000  ton  order  for  rails  with  Algoma  Steel  Coi-pora- 
tion  by  Canadian  Pacific  Railway.  This  is  in  addition 
to  an  order  for  25,000  placed  by  the  C.  P.  R.  a  few- 
weeks  ago.  The  lower  Pittsbui-g  price  will  affect  the 
Canadian  situation  considcii-ably.  The  reduction  an- 
nounced from  the  American  steel  centre  amounts  to  $7 
a  ton. 


Negotiations  have  been  in  progress  for  C.  N.  R  rail 
contracts.  From  one  source  it  was  announced  that  20,- 
000  tons  wa.s  sought!  from  the  Sydney  mills.  It  was 
stated,  later,  that  this  b)isiness  has  not  actually  been 
placed,  but  there  are  prospects  of  a  favorable  announce- 
ment in  the  near  future.  A  Sydney  despatch  says  that 
the  C.  N.  R.  is  negotiating  for  75,000  tons  of  rails,  and 
that  there  are  hopes  of  getting  the  entire  amount  rolled 
in  Nova  Scotia. 

The  depression  in  the  iron  and  steel  industry  is, 
of  course,  part  and  parcel  of  the  world-wide  indu.strial 
depression  consequent  on  the  war,  though  accentuated, 
in  the  case  of  this  partictdar  industry-,  by  special 
circumstances,  to  the  force  of  which  we  have  previously 
drawn  attention.  In  Great  Britain,  ths  general  in- 
dustrial situation  is  worse  than  has  been  known  in 
that  country  within  living  memory — worse  than  it  was 
in  1908  and  1909,  when  a  crisis  of  trade  .stagnation 
and  nnt-mployment,  witli  much  consequent  distress  and 
social  unrest,  was  reached.  The  year  1920  was  a  good 
year,  in  the  iron  and  steel  industrv'.  as  in  most  other 
industries,  in  Great  Britain,  while  the  post-war  false 
trade  boom  lasted.  But  now  the  iron  and  steel  in- 
dustry there  is  suffering  acutely.  Engineering  and 
ship-building  are  the  Avor.st  sufferers,  the  unemployed 
in  this  branch,  according  to  recent  trade  union  figures, 
numbering  about  133,000,  or  .so-mething  like  twenty-six 
per  cent,  of  the  workers  engaged  in  engineering  and 
ship-building.  Further,  something  like  twenty  per  cent, 
of  the  men  normally  engaged  in  the  metal  trades  are 
today  among  the  unemployed. 

Tn  the  United  States,  on  the  side  of  operations,  recent 
developments  have  been  somewhat  more  favorable.  In 
the  Pittsburg  district,  steel  plants  were  recently  re- 
ported to  be  averaging  about  forty  per  cent.  At  Chi- 
cago, the  largest  producer  came  up  to  forty-fo\ir  per 
cent,  a  couple  of  weeks  ago.  Two  blast  furnaces  were 
blown  in  last  month  by  an  independent  producer  at 
Pittsburg,  another  went  in  at  Youngstown,  two  at  Buf- 
falo, and  one  in  Eastern  New  York.  In  respect  to 
prices,  the  situation  is  reported  to  show  little  change. 

RESEARCH  AND  ITS  APPLICATION  TO 
INDUSTRY. 


In  addressing  the  Western  meeting  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  in  Edmonton- some 
little  while  back,  Dr.  H.  M.  Tory,  President  of  the  Uni- 
versity of  Alberta,  made  reference  to  the  fact  that 
many  of  the  important  discoveries  in  natural  science 
have  been  made  by  workers  who  consider^  only  in  a 
minor  way.  if  at  all.  the  commercial  vahie  of  the  results 
of  their  reseai'ch. 

It  is  Mell  kimwn  that  the  most  thorough  investiga- 
tions are  carried  on  by  men  who  are  chiefly  interested 
in  science  because  of  their  desire  to  know.  It  does  not 
necessarily  follow,  however,  that  research  that  is  un- 
dertaken  regardless    of   commercial   results  is  more 
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I)raise\vortliy  than  research  carried  on  with  a  definite 
coiiiinercial  ()l)ject  in  view.  Nor  does  it  follow  that 
men  should  h^'  ui-ged  to  ignore  the  commeTcial  aspect 
of  research.  It  is  true  that  many  men  have  failed  to 
profit  from  the  results  of  their  research,  and  it  is  likely 
that  many  others  will  have  to  find  their  reward  in<  the 
knowledsre  of  tlio  fact  that  they  have  helped  in  un- 
raveling aiiDthei-  secret  of  nature.  Halos  for  research 
ai-c  clica])  in  this  world,  and  there  are  somie'  people 
wlio  incline  to  tlie  opinion  that  a  liberal  stock  of  halos 
i.s  kept  on  hand  by  tliose  who  turn  to  tlieir  own  profit 
the  results  obtained  by  researchers. 

We  incline  to  the  view  that  the  application  of  science 
is  quite  as  important  as  the  truths  unearthed  by  study. 
In  fairness  to  the  researcher,  it  must  be  said  that  he 
makes  gratuitous  contributions  to  his  fellows;  but  he 
who  applies  the  discovery  may  make  just  as  important 
a  contribution,  and  he  must  also  see  to  it  that  the  com- 
mercial I'esults  are  worth  while.  Our  thanks  are  due  to 
those  Avho  discover  truths,  but  no  less  are  they  due  to 
those  who  demonstrate  how  knowledge  of  those  truths 
can  bp  made  to  serve  us  profitably. 

In  claiming  that  the  application  of  science  to  in- 
dustry is  quite  as  important  to  our  welfare  as  the  dis- 
covery of  nature's  truths,  we  do  not  wish  to  detract 
from  the  praise  that  is  due  research  workers  who  re- 
gard the  commercial  value  of  their  work  as  of  little 
moment.  We  wish,  rather,  to  point  out  that  their  re- 
searches will  be  of  greater  credit  to  them  if  they  do  not 
entirely  lose  sight  of  the  real  object  of  research — not 
the  search  for  truth  alone,  but  the  search  for  truth 
for  the  benefit  of  man.  It  is  true  that  all  truths  are 
useful ;  but  it  is  also  trvie  that  their  usefulness  has 
sometimes  remained  liidden  for  days  and  years,  because 
th3  researcher  had  the  fault  for  which  there  is  a  tend- 
ency in  some  quarters  to  praise  him — lack  of  a  devel- 
oped commercial  sense. 

Dr.  Tory  states  that  the  primary  motive  behind  re- 
search is  not  commercial,  but  is  "the  spirit  of  man 
demanding  knowledge  and  going  out  to  find  it."  He 
claims  that  the  "best  intellects"  have  never  endeavored 
to  make-  money  out  of  their  discoveries.  Now  there 
can  be  little  doubt  that  the  researcher,  when  in  the 
midst  of  his  work,  is  most  likely  to  get  results  if  he 
concentrates  his  attention  on  liis  problem.  We  do  not 
agree,  however,  that  the  intellect  of  the  researcher  is 
degraded  if  he,  having  made  a  discover)^  endeavors 
to  make  useful  application  of  that  discovery.  More- 
ovtjT-.  the  ability  of  the  researcher  to  work  is  not  less- 
ened by  his  having  an  idea,  when  tackling  a  problem, 
of  the  possible  commercial  value  df  the  solution  of  the 
problem.  We  do  not  wish  to  ilcprccatc  the  value  of 
the  investigations  that  arc  carried  on  with  the  sole 
object  of  gaining  information;  but  w  -  are  convinced 
that  such  reseiarehes  are  not  more  laudable  than  re- 
searchrs  carried  on  with  a  view  to  gaining  infonnation 


for  a  definite  purpose.  There  can  be  no  doubt  that 
many  discoveries  have  been  made)  by  workers  who  did 
not  appreciate  the  value  of  tJieir  discovery,  and  who 
worked  simply  witli  a  desire  to  learn  the  facts.  They 
deserve  much  praise  for  their  contributions  to  knowl- 
edge ;  but  it  is  as  well  to  remember  that  if  others  had 
not  turned  their  discoveries  to  the  service  of  mankind 
there  would  seldom  bo  occasion  to  remember  the  dis- 
coverer. All  research  is  valuable,  and  those  who  work 
solely  with  the  view  to  gain  knowledge  will  always  be 
-honored.  All  the  praise  that  Dr.  Tory  gives  such  work- 
ers is  due  them.  We,  nevertheless,  incline  to  the  view 
that  the  application  of  science  to  industry  is  quite  as 
important  as  the  unveiling  of  nature's  secrets.  Fur- 
ther, we  believe  that  the  desired  closer  contact  between 
colleges  and  industry  will  be  brought  about  by  mutual 
understanding  of  the  work  of  both  parties.  Those  who 
wish  industiy  to  be  more  sympathetic  with  the  views  of 
the  researcher,  will  do  well  to  rid  themselves  of  the 
idea  that  science  is  degraded  when  it  is  turned  to 
service. 

In  this  connection  we  may  refer  to  the  proposed 
establishment  of  bureaus  of  industrial  research.  To  us 
it  seem.s  that  such  bureaus  must,  sooner  or  later,  be 
established  in  this  country.  In  our  opinion,  the  value 
of  such  bureaus  Avill  be  determined  very  largely  by  the 
endeavor  made  to  learn  facts  with  definite  objects  in 
view.  The  researcher  will  inevitably  follow  many  by- 
ways in  seeking  his  goal  and  he  may  well  be  allowed 
to  spend  too  much  time  on  these  byways  and  should  be 
reminded  that  there  is  a  known  value  to  the  goal  he 
started  for.  If  the  researcher  has  no  other  interest 
than  to  explore,  he  is  not  likely  to  reach  the  goal.  He 
may,  in  his  explorations,  make  valuable  discoveries, 
and  the  value  of  these  will  not  be  lessened  by  the  fact 
that  they  are  likely  to  help  him  in  reaching  hi.s  goal 
when  he  returns  to  the  main  object  of  his  search.  But 
aimless  wandering  with  no  advance  towards  a  definite 
object  is  not  the  type  of  research  that  industry  wants 
Those  who  are  in  charge  of  bureaus  of  research  must 
be  familiar  with  the  problems  of  industry  and  point  the 
way,  so  that  the  work  of  the  researcher  will  be  along 
lines  that  are,  likely  to  lead  to  results  that  are  com"- 
mercially  valuable.  If  the  "best  intellects"  cannot 
Avork  along  these  lines,  industry  Avill  have  to  use 
ordinary  mortals  in  its  research  bureaus  as  it  does  in 
its  other  departments. 


SHIPBUILDING  IN  CANADA. 


In  the  course  of  the  election  campaign,  the  Govern- 
ment is  coming  in  for  a  good  deal  of  criticism,  at  the 
hands  of  the  leade.r  of  the  Liberal  party,  by' reason 
of  its  record  in  ship  construction.  Most  of  the  ships 
f))nt  it  built  were,  it  is  aversed,  cnni])leted  after  the 
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sifriiiiifr  of  tlic  Aniiisticc,  mid  it  is  foiitenclcd  that  they 
were  iiimeccssnry.  on  the  groiiiid  tliat,  the  situation  .so 
cluingod  fit'tpi'  fluit  d;it("  thfil  ships  could  have- been 
picked  lip  iilmost  anywhere  at  a  consicb-rabiy  less 
cost  to  tlie  pcopb-  of  Caiuuhi.  It  is,  tnrtlier,  said  that 
the  sliips  built  are  now  looking  high  and  low  for  car- 
goes. 

Wluilcvci'  Miiiy  l)c  said  for  or  figainst  the  Govern- 
Tnciifs  ship-l)niiding  program  in  the  past,  it  is  a  fact 
Avhich  does  not  brook  denial  that  tlie  condition  of  the 
ship-building  indiistry  in  Canada  today  is  a  lament- 
ably quiet  one.  Many  yards  are-  entirely  without  work, 
and  the  only  fresh  tonnage  being  laid  down  is  small 
and  insignificant.  This  has  been  the  case  for  many 
months.  The  repair  shops,  also,  are  finding  trade  ex- 
ceedingly dull.  Nor  do  there  seem  much  signs  of  any 
improvement  in  the  near  future. 

The  ship-building  industry  in  the  Dominion  is  divided 
into  three  districts — Eastern  Canada  (from  the  At- 
lantic Seaboard- to  Montreal),  the  Great  Lakes,  and  the 
Pacific  Coast,  lii  the  first  and  last,  mainly  ocean-going 
shijis  of  varying  tonnages  are  constructed,  while  the 
yards  on  the  Great  Lakes  more  or  less  confine  thern- 
Scilves  to  freigliters,  particularly  grain  carriers,  though 
the  builders,  there  have  successfully  constructed  cer- 
tain ocean  going  vessels.  During  1920  the  twj)  largest 
ocean  frighters  ever  built  at  the  head  of  the  Great 
Lakes  were  completed  and  delivered.  They  totalled 
9,200  dead-weight  tons.  The  Great  Lak  >  ship-builders 
have  a  considerable  handicap  in  constructing  large 
ocean-going  ships,  for  it  is  not  possible  for  these  vessels 
to  reach  the  s?'a  intact,  and  it  is  therefore  necessary 
for  them  to  be  cut  at  a  Lake  Erie  port  and  taken 
tlirough  the  Welland  and  St.  Lawrence  Canals  to  iMont- 
rcal  in  two  sections  and  re-joined  there. 

It  may  conceivably  be,  as  Ave  have  intimated  before 
today,  that,  in  tlie  direction  of  .ship-building,  too  much 
was  attempted  all  at  once,  and  attempted  too  soon.. 
P>ut,  nevertheless,  the  i)rogr,ss  that  Canadians  have 
made  in  this  matter  has  been  very  remarkable.  It 
speaks  well  for  Canadian  industry,  too,  that,  every 
year,  our  ship-builders  are  finding  that  they  can  obtain 
a  greater  percentage  of  their  total  requirements  in 
this  country.  In  the  case  o'f  an  1,800  freighter,  re- 
cently built  for  the  Canadian  Government  IMerchant 
IMarine.  for  example,  practically  everything  in  the  ship 
was  made  or  produced  in  Canada.  We  believe  that,  as 
a  consequence  of  our  national  spirit,  aiul  in  response 
to  the  requirements  of  our  commerce  of  the  future — at 
the  moment  we  hesitate,  in  view  of  the  proposals,  as 
regards  navies,  made  at  the  Limitation  of  Armament 
Conference,  to  say  much  about  considerations  of  na- 
tional defence — the  ship-building  industry  must  necess- 
arily ere  very  long,  bulk  big  anuuig  the  staple  indus- 
aries  of  the  country. 


REPORTED  MERGER  PLAN. 

Current  revival  in  the  daily  press  of  the  reports  that 
negotiations  are  unrlei-  way  for  the  merger  ff  prominent 
independent  .steel  companies  are  based,  says  the  "Iron 
T:a(ie  Review",  on  more  substantial  ground.s,  it  is  un- 
der-stood, than  tho.se  which  have  been  circulates]  at  var- 
ious times  in  recent  year.s.  The  proposed  merger,  how- 
ever, still  is  in  a  very  preliminarj-  .state  of  con.sumraa- 
tion  and  while  the  present  outlook  for  its  being  carried 
through  eventually,  is  .said  to  be  more  favorable  than 
had  characterized  the  previous  efforts  along  this  line.' 
it  is  learned  tha"  the  final  result  is  not  likely  to  be  reach- 
ed for  two  or  thr-ee  months.  It  is  pointed  out  that  a 
tr-emendous  amount  of  detail  work  is  involved  in  com- 
piling the  data  with  r-espeet  to  each  individual  company 
which  Avould  form  the  basis  for  the  negotia'ions  and 
mei-ge  •.  This  includes  the  assembling  of  such  faets  ne- 
cessary to  deter-mine  current  values  upon  which  would 
be  based  the  pr-opoi-tionate  rights  of  .stockhoblers  in  the 
proi)o.sefl  combination.  To  this  end,  appraisals  of  some 
of  tlie  companies  suggested  for  the  merger  are  being 
made.  The  name  of  the  leading  firm  of  New  York 
bankers  has  been  mentioned  as  !he  one  which  will 
handle  the  financial  details  of  the  con.solidation  .should 
it  be  carried  through. 

Thi-ee  leading  indeiierident  companies  have  been  de- 
finitely stated  as  figui-ing  in  the  mer-ger  plan.  These 
are  the  Youngstown  Sheet  &  Tube  Co.,  Republic  Iron 
&  Steel  Co.,  and  the  Midvale  Steel  &  Ordnance  Co.  Other 
companies,  the  names  of  which  have  been  a.ssoeiated 
wi'h  the  plan  are  the  Steel  &  Tube  Co.  of  America,  the 
Lackawanna  Steel  Co.,  and  the  Brier  Hill  Steel  Co.  Of- 
ficials of  the  Jones  &  Laughlin  Steel  Co.  and  the  Beth- 
lehem Steel  Co.  have  denied  they  are  involved  in  the 
present  negotiation.  The  name  of  the  Inland  Steel  Co. 
also  has  appeared  in  current  reports,  but  it  is  questioned 
in  well  informed  circles  whether  i"  would  become  a 
[)ar-ty  to  the  plan. 

The  combined  present  capitalization  of  bonds  and 
stocks  of  the  six  companies  reported  to  be  under  con- 
sider-atron  in  the  pr-ojiosed  merger  is  appi-nximatelv 
$800,000,000. 


LOWER  RAIL  PRICES. 

A  matter  of  paramount  interest  to  the  steel  industry 
developed  recently  in  a  reduction  in  the  price  of  steel 
rails  by  the  United  States  Steel  Corporation,  which 
announced  that  its  subsidiary  eompanie^^  would  lower 
the  price  of  open  hearth  rails  to  $40  per  ton. 
Pittsburg,  which  means  a  rather  sharp  cut  of  $7  per 
ton.  Nothing  was  said  about  the  Bessemer  product,  but 
it  is  presumed  that  the  old  differential  of  .$2  per  ton 
■will  be  maintained,  which  will  bring  the  prices  now 
current  by  the  leading  interest  down  to  $38  and  $40, 
respectively,  for  Bessemer  and  open  hearth,  as  against 
the  for-mer  quotations  maintained  since  early  last  De- 
cember of  $45  and  $47.  respectively.  The  reduction,  it 
was  announced,  had  been  made  without  reference  to 
the  cost  of  production,  \yhich.  it  was  hoped,  would  be 
rectified  by  lower  freight  rates  and  increased  business. 
IIow  far  the  independents  will  go  in  the  matter  of 
meeting  the  competition  of  the  leading  jjr-oducer  will 
be  watched  with  interest.  It  may  be  pr-esumed  that  the 
rrew  i)i-ice  at  least  will  become  genei-al.  The  railroads 
have  been  buying  a  few  rails  urgently  needed,  but  the 
1922  requirements  had  not  been  placed. pending  a  price 
readjustment. 
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Heat  Treatment  of  Nickel  Gun  Steel 


The  Ivesciircli  Depai  l  luciil,  WimiIw  luive  issued  a 
i^eport  {R.D.  Dei)ort  No.  49)  supplementary  to  H.D. 
Report  No.  9,  which  had  special  reference  to  the  effect 
of  the  time  of  temperinfj;,  and  of  different  tempering 
tcnipcralures. 

Tlu'  present  report  deals  eluefly  with:— (1)  Cor- 
relation of  the  microstrueture  with  the  heat  treatment 
received.  (2)  The  effect  of  different  rates*  of  cooling 
through  the  critical  range,  of  high  tempering  temper- 
atures and  of  rate  of  cooling  from  the  tempering  tem- 
perature, on  the  mechanical  properties,  including  re- 
.sults  of  notched  bar  impact  tests.  The  following  shows 
the  chemical  analvses  of  the  steels  used: — 

A.  B.  C. 

Percent.  Percent.  -Percent. 

Carbon   0.350       0.350  0.380 

Silicon   0.150       O.nO  0.080 

^[anganese   0.650       0.640  0.630 

Sulphur   0.025       0.031  0.023 

Phosphorus   0.025       0.025  0.027 

Nickel  •   3.760       3.650  3.450 

Ciirominm   0.020       0.070  0.020 

Specimens  of  steel  A  (3  to  41/2  in.  long  by  about  0.6  in. 
stpuire)  cut  transver.sely  from  the  forging  and  drilled 
at  one  end  to  take  a  thermocouple,  were  heat-treated 
in  an  electric  furnace.  They  were  subsequently  ma- 
chined to  Tzod  test  pieces  with  two  or  three  notches  of 
the  standard  form  (2  mm.  deep,  45  deg.  V  notches  with 
root  radius  of  0.25  mm.)  on  the  side  nearest  the  axis 
of  the  forging.  .The  Brinell  hardness  and  Izod  impact 
figure  were  determiiUMl  and  the  microstrueture  ex- 
amined. It  appears  from  the  results  that  the  follow- 
ing limits  of  temperature  may  safely  be  taken  as  appl.v- 
ing  to  nickel  gun  steels,  containing  from  0.3  to  0.4  per 
ctnt.  of  carbon  with  0.5  to  0.8  per  cent,  of  manganese. 

Nickel  per  cent.  3.0  to  3.5     3.g  to  4.0. 

Ac,  begins  at  temperature  not      Deff.  C.       De^'.  C. 

below   680  670 

Ac,  maximum  occurs  at  .  .  .  .  695  to  703    690  to  698 
Ar.T  ends  at  a  temperature  not 

above   .        760  750 

Ar.,  begins  at  a  temperature 

not  above   680  650 

Ar,  maximum  occurs  between  610  and  580    600  and  570 

Some  features  of  interest  in  these  results  are: — (1) 
The  hardening  and  improvement  of  the  impact  figure 
by  the  suppression  of  the  separation  of  ferrite  by  rapid 
cooling  through  the  critical  range,  and  the  almost  com- 
plete elimination  of  the.se  advantages  by  reheating  to 
Ac,.  (2) The  improvement  in  impact  figure  of  the  uu- 
hardened  steel,  without  appreciable  cjjange  in  hard- 
ness, brought  about  by  reheating  to  a  temperatuiT  a  lit- 
tle above  the  critical  range  and  cooling,  thus  refining 
tlie  grain  size.  (3)  The  improvement  of  the  (juality  of 
the  air-('Ooli'd  and  slowly  cooled  steel  l)y  reheating  to 
above  the  critical  range  and  (pienching  in  oil,  followed 
by  tempering.  This  improvement  is  due  to  diminu- 
tion of  the  amonnVof  ferrite  and  substitution  of  sorbite 
for  pearl ite. 

Sanijiles  of  steels  P>  and  C  (about  1  in.  liy  2  in.  by  6 
in.  long)  cut  transversely  from  the  forging  were  heat- 
treatwl.  The  results  illustrate: — (1)  The  simultaneous 
reduction  of  elastic  limit,  yield  point,  yield  ratio  and 
impact  figure  produced  by  relatively  slow  cooling 
through  the  critical  range.    (2)  The  bad  effect  of  a 


high  1ciii|u'iing  iciu|)(M'a1  iii'c  uii  liic  elastic  limit  anfl 
yield  point  of  the  steel. 

The  behaviour  of  nickel  gun  steel  in  tliese  respects 
is  identical  with  that  of  carbon  gun  steel  (R.l).  Report 
No.  48)  and  the  accompanying  microstructural  changes 
are  similar.  Details  in  which  it  differs  from  carbon 
steels  are: — (1)  That  a  high  lenipering  temperature 
does  not  injuriously  affect  the  impact  figure  in  addi- 
tion to  its  effect  on  the  yield  point  and  elastic  limit. 
(2)  That  a  very  high  oil-hardening  temperature  does 
less  harm  to  the  properties  of  the  steel,  suggesting  that 
the  upper  limit  of  the  safe  hardening  temperature  is  in 
practice  determined  by  providing  efficient  cooling  and 
avoiding  the  danger  of  cracking.  (3)  That  the  rate  of 
cooling  from  the  tempering  temperature  may  have  a 
considerable  influence  on  the  impact  figure,  though  the 
results  of  tensile  tests  are  unaffected. 

Temper  Brittleness  of  'Nickel  Steels. 
Temper  brittleness  is  the  term  applied  to  a  condition 
induced  in  certain  steels  (chiefly  nickel-chromium 
steels)  by  slow  cooling  from  the  tempering  tempera- 
ture, and  I'evealed  by  a  low  absorption  of  energy  in  the 
single-blow  notched  bar  impact  test. 

Slow  cooling  from  the  tempering  temperature  of  cer- 
tain oil-hardened  and  tempered  nickel  steels  results  in 
a  reduction  of  impact  figure.  The  conditions  for  pro- 
ducing or  avoiding  brittleness  (as  far  as  they  are 
known)  are  the  same  as  for  nickel-chromium  steels,  and 
there  is  no  reason  to  suppose  that  the  caiise  of  the  brit- 
tleness is  different.  Most  acid  open-hearth  nickel  gun 
steels  contain  some  chromium  (say,  0.01  to  0.1  per  cent.) 
but  the  total  amount  of  chromium  present  does  not  de- 
termine the  susceptibility  to  temper  brittleness. 

As  in  the  case  of  nickel-chromium  steels,  the  sus- 
ceptibility to  brittleness  (as  measured  by  the  ratio  of 
the  impact  figures  obtained  by  quick  and  slow  cooling 
respectively-  from  the  tempering  temperature)  is  in- 
creased by  the  suppression  of  free  ferrite  in  the  harden- 
ed steel  and  by  raising  the  oil-hardening  temperature, 
and  is  diminished  by  raising  the  temperature  of  sub- 
sequent tempering.  No  nickel  steels  have  yet  been  met 
with  which  to  develop  brittleness  with  anything  like  tJie 
same  readiness  as  the  average  nickel-chromium  acid 
open-hearth  gun  steel.  A  moderately  slow  rate  of  cool- 
ing, which  might  reduce  the  impact  figure  of  a  nickel- 
chromium  steel  to  a  very  low  value,  would  probably 
have  little  effect  on  the  impact  figure  of  a  nickel  steel. 
Hence,  whilst  cooling  in  the  furnace  might  induce  dang- 
eroiis  brittleness  in  some  nickel  gun  steels,  and  should 
be  avoided  in  every  case,  air  cooling  is  probably  .suffi- 
ciently rapid  to  prevent  the  embrittling  action  from 
taking  place. 

Application  of  the  Results. 

The  remark  in  R.D.  l\ci>orl  X".  4S  on  t lie^anncaling, 
normalizing,  hardening  and  tempering  of  carbon  gun 
steel  a])ply  with  certain  modifications  equally  to  nickel 
gun  steel.  A  similar  but  modified  constitutional  dia- 
gram hold.s.  but  Ar.  and  Ar,  occur  at  a  much  lower  tem- 
perature than  in  carbon  steel,  hence  for  a  given  rate  of 
cfioling  the  s('i)aration  of  ferrite  will  occur  less  readil.v, 
and  for  formation  of  peaa-lite  will  be  slower.  Thus 
nickel  steel  will  harden  more  readily  tlian  carbon  steel, 
though  it  is  quite  as  sensitive  to  variations  in  the  rate 
of  cooling  through  the  critical  range.  The  best  results 
cannot  be  obtained  with  nickel  stfel  unless  separation 
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of  ferrite  is  larjrely  .suppressed  in  hardening,  and  if,  by 
rofison  of  the  mass  of  the  forging,  a  suitably  quick  rate 
of  cooling  cannot  be  obtained,  a  steel  of  different  com- 
position .should  be  used. 

The  critical  temperatures  of  greatest  importance  in 
lieaf  treatment,  Ac,  and  Ac,  are  lowered.  The  Ac, 
point  is  lowered  by  nearly  40  deg.  ('.  with  3.5  per  cent, 
of  nickel,  and  a  tempering  temperature  corresponding- 
ly lower  than  the  maximum  permissible  witji  carbon 
steel  should  be  employed.  It  is  advisable  not  to  ex- 
ceed 655  deg.  C.  In  the  same  steel  the  Ac,  point  is 
lowered  by  about  60  deg.  C,  and  a  lower  temperature 
for  hardening  is  permissible.  On  the  other  hand,  the 
safe  range  of  oil-hardening  temperatures,  resulting  in 
no  deterioration  of  properties,  is  wider  than  for  carbon 
steel,  .so  that  there  is  no  danger  in  exceeding  Ac,  by  a 
good  margin.  A  minimum  temperature  of  820  deg.  is 
recommended.  The  rate  of  cooling  after  tempering  fre- 
((uently  has  a  greater  effect  than  on  carbon  steel ;  it 
!-)hould  be  not  slower  than  air  cooling. 


BRIDGE  OVER  DETROIT  RIVER. 

Good  progress,  says  tlie  Toronto  Mail  arid  Empire,  is 
being  made  with  tlie  scrheme  to  construct  a  bridge  over 
*^he  Detroit  River  between  the  city  of  that  name  and 
Windsor.  The  detailed  plans  have  been  made  for  the 
exact  loads  the  bridge  is  to  carry  and  the  sizes  and 
weights  of  all  j)arts  of  the  structure  have  been  accurately 
determined.  The  total  weight  of  the  bridge  and  ap- 
proaches is  107,000  tons,  and  the  span,  as  fixed,  is  1,803 
feet  over  the  river,  which  will  give  i+  an  advantage  of 
three  feet  over  what  has  hitherto  been  the  longest  span 
in  the  world,  that  of  the  great  1,800  cantilever  span  at 
Quebec.  The  greatest  bridge  in  the  world  is  that  across 
the  Fii-th  of  Forth,  in  Scotland,  which  has  two  canti- 
■  lever  spans  of  1,710  feet  each. 

The  construction  of  the  Detroit  Rivei-  br-idge  will  oc- 
cupv  about  four  years,  but  it  is  expected  that  highway 
traffic  can  be  provided  for  in  less  time  by  placing  four 
of  the  eight  cables  at  first,  and  only  that  portion  of  the 
steel  work  necessary  for  carrying  the  highway  deck. 
This  highway  deck  will  be  97  feet  wide,  with  two  trolley 
tracks,  two  sidewalks  and  two  roadways  that  will  carry 
six  lanes  (-f  traffic,  or  a  capacity  of  30,000,000  auto- 
mobiles per  year.  Later  four  additional  cables  will  be 
added,  as  well  as  the  balance  of  the  steel  woi-k,  without 
interfering  with  the  traffic  of  automobiles,  auto-trucks 
and  street  cars  over  the  upper  or  highway  deck.  This 
lower  deck  Avill  have  four  railway  tracks  to  carry  elec- 
trically-onerated  trains,  and  a  twenty  feet  space  for 
public  utilities,  such  as  wires  and  pipes.  The  towers  of 
the  bridge  will  rise  to  a  height  of  380  feet  aboA-e  the 
water,  and  will  be  constructed  in  nickel-steel.  Thev  will 
have  a  massive  architectural  effect,  similar  to  the  Wool- 
wor'h  Rnilding.  in  New  York  City. 

An  able  Roa"  d  of  Engineers  has  been  created  to  super- 
vise the  cwistruction  of  the  bridge.  The  chief  engineer 
and  chairman  of  the  board  is  Mr.  Charles  Evan  Fowler, 
member  of  the  American  Society  of  Civil  Engineers,  and 
member  of  the  Engineering  Institute  of  Canada.  Mr. 
Fowler  has  had  charge  of  the  construction  of  many  of 
the  most  important  bridges  in  the  T^ni^ed  States  ami 
Alaska.  With  him  will  be  a.ssociated  Messrs.  George  H. 
Pegram  and  William  H.  Burr,  representative  American 
engineers,  and  Co.  C.  X.  Mousarrat  and  Mr.  C.  R.  Young, 
equally  representative  of  the  profession  in  Canada.  Col! 
Mousarrat,  who  was  the  principal  engineer  in  chrrge  of 
the  Quebec  bridge  while  it  was  under  way,  is  at  present 
consulting  bridge  engineer  for  the  Canadian  Xational 
Railways,  and  Mr,  Young,  one  of  the  leading  educators 


in  his  line,  is  now  profe.s.sor  of  structural  engineering  at 
the  TTniversity  of  Toronto.  Both  the  Canadian  mem- 
bers of  the  board  are  regarded  as  amongst  the  highest 
authorities  on  bridge  construction  in  the  Dominion. 


U.S.  OCTOBER  OUTFIT  OF  IRON. 

Data  collected  by  "Iron  Age"  covering  the  output 
of  blast  furnaces  in  October  show  a  decided  improve- 
ment over  the  production  in  September.  The  gain  pe.r 
day  of  7155  tons  compares  with  gains  in  August  and 
September  of  2070  tons  and  2891  U)ns  per  day  respec- 
tively. For  the  first  time  in  over  four  months  the 
total  output  has  passed  the  one  million  mark. 

The  production  of  coke  and  anthracite  furnaces  for 
the  31  days  in  October  amounted  to  1,240,162  gross  tons 
or  40,005  tons  per  day  as  compared  with  985,529  tons 
or  32,850  tons  per  day  in  September,  a  30-day  month. 
The  October  output  is  the  fourth  largest  for  the  year, 
exceeding  all  the  months  except  those  of  the  first  quar- 
ter. 

The  total  number  of  furnaces  in  blast  on  Nov.  1 
was  96  as  compared  with  82  on  Oct.  1,  with  70  on  Sept. 
1  and  69  on  Aug.  1,  the  low  point  in  the  recent  decline. 
On  Jan.  1  this  year  there  were  201  furnaces  in  bla.st. 
Seventeen  furnaces  were  blown  in  and  only  3  blown 
out  or  banked  during  October,  a  net  gain  of  14.  which 
compares  with  a  gain  of  12  furnaces  in  September. 

A  computation  of  the  capacity  in  blast  Nov.  1  is 
difficult  in  view  of  the  compilation  of  the  production 
figures  on  the  first  day  of  the  month.  It  is  roughly 
estittiated  that  the  96  furnaces  in  blast  Nov.  1  were 
then  producing  about  43,500  tons  per  day. 

The  October  output  of  manganese-alloy  was  only 
3902  tons,  all  of  it  ferromangane.se,  no  spiegeleisen  hav- 
been  made  in  several  months. 


IRISH  DEPOSITS  OF  GYPSUM. 

Fives  bores  sunk  at  Knocknacran.  about  two  miles 
from  Carricknuicross,  in  County  ^lonaghan.  Ireland, 
early  in  1921,  proved  the  existence  of  a  large  deposit 
of  gypsum,  according  to  the  U.S.  Consul  F.  T.  F.  Du- 
mont  in  "Commerce  Reports."  Bores  put  down  at 
liisalioe.  County  Meath,  in  prospecting  for  coal  or  other 
minerals  disclosed  a  body  of  gypsum  estimated  by  an 
expert  of  the  Department  of  Geology  at  1.000.000  tons. 
The  Farney  Development  Co.,  Ltd..  is  said  to  have  se- 
cured the  mineral  rights  over  this  property  and  to  be 
building  a  factory  capable  of  producing  twenty-five 
tons  per  day  of  plaster  of  paris.  About  1.000  tons  of 
high-grade  gypsum  has  been  quarried  and  is  ready  for 
nuiuufacturing.  Some  large  blocks  of  beautifully 
colored  Irish  alabaster  have  also  been  .secured,  and  it 
is  I'eported  that  the  entire  output  of  this  product  will 
be  taken  by  the  Irish  Marble  Co..  of  Kilkenny,  for  dis- 
posal among  its  customers. 


The  British-American  Fuel  and  ^letals  Limited. 
McKinnou  Building.  Toronto,  Out.,  are  representing 
in  Canada.  Sixteen  mines  of  the  Pittsburgh  and 
Youghiogheny  districts,  also  the  West  Penn  By-Pro- 
ducts  Company. 

This  Company  is  British  controlled  and  its  direc- 
tors consist  of  some  of  the  best  kno^^^l  steel  manu- 
facturers and  coal  producers  on  this  Continent.  The 
General-Manager,  Major  S.  Snell,  late  Koyal  Engin- 
eers, informs  us  that  his  Company  is  selling  fuels 
in  Canada  upon  a  technical  basis,  and  they  are  pre- 
pared to  supply  consumers  with  a  fuel  which  will 
suit  their  purposes  so  as  to  secure  the  greatest  econ- 
omy and  efficiency. 
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The  Manufacture  of  Silica  Brick 


A.   \V.  MrMaslrr.  A  M.E.I.C. 


Owing  to  llic  increase  in  cost  of  silica  l)rick  and 
the  difficulties  in  obtaining  tliein,  in  sufficient  quan- 
tities due  fo  war  eoiidit  ions.  il  was  decided  in  tli(> 
Sprinu'  of  IHIT  to  look  inio  t.'ic  pi-ac1  icaliility  of  making 
silica  brick  locally. 

Field  work  carried  on  that  snniiuer  indicated  lhal 
three  ])roperties  in  Cape  Breton  .showed  pronnse  of 
containing  a  sufficient  tonnage  of  quartzite  or  silica 
rock  to  make  them  possible  sources  of  raw  material, 
and  further  investigation  proved  that  each  of  these 
deposits,  Skye  [Mountain,  Aberdeen  and  George's  River, 
contained  stone  suitable  for  refractory  purposes. 

It  might  be  well  here  to  give  a  definition  of  a  suit- 
able quartzite  for  refractory  purposes.  Three  proper- 
ties of  the  quartzite  should  be  considered :  — 

Nd.  1.  —  ^lechanical  strength. 

No.  2.  —  ]\lelting  point. 

No.  8.  —  Behaviour  on  liuiaiing. 

E.xi)ei-ience  luis  shown  that  to  produce  a  physically 
strong  brick,  the  stone  must  be  hard,  dense  and  give 
splintery  angular  fragments  of  heterogeneous  size  rn 
crushing,  one  that  crushes  down  to  rounder  grains  can- 
not he  used.  The  strength  of  a  brick  and  its  melting 
point  are  coiulitional  by  tlie  analy.sis  of  the  rock.  The 
silica  content  nuiy  vary  from  96  to  98  per  cent,  if  less 
silica  is  present,  the  fusion  point  is  lowered.  Attempts 
to  use  pure  quartzite  of  99  per  cent  silica  (dioxide 
SiOo)  have  not  met  with  success.  The  presence  of 
alumitia  (Al.O.i)  or  ferric  oxide  (Fe.O:,)  is  necessary  to 
form  a  bond.  Their  combined  percentage  i.s  iisually 
1.75  i)er  cent  aiul  should  not  exceed  2.5  per  cent.  T,he 
amount  of  alkalies  should  be  less  than  .5  per  cent. 

American  authorities  give  typical  analyses  of  suit- 
able quartzites,  whicli  are  compared  with  average  aiud- 
yses  of  rock  from  tln'  localities  i)reviously  mentioned. 
Comparative  Analyses  — Quartzites. 
It  will  be  noti'il  that  tliey  all  eoiiie  within  the  rccpiire- 
ments  as  specified  for  refractory  puri)oses.    The  silica 
contents  being  respectively,  97.27,  96.87,  97.41  per  cent, 
which  i.s  between  96  to  98  per  cent.    The  combined 
alumina  and  iron  oxide  being  respectively  2.01,  2.05, 
l.SO  per  cent,  w^iich  is  between  the  linuts  of  1.75  and 
2.5  ])er  cent.    Each  of  these  (juartzites  break  on  crush- 
ing into  s])lintery  fragmenls.    (Jeorge's  River  stone  giv- 
ing the  most  perfect  analysis  and  made  the  best  brick 
as  tests  referred  to  later  show. 

Our  experimental  plant  was  located  in  the  South 
end  of  one  of  our  open  hearth  ))rick  sIhhIs,  on  account 
of  there  being  an  8 '-6"  Clearfield  dry  pan  in.stalled 
there,  for  grinding  brick  bats.  This  was  converted  into 
a  wet  pan  by  replacing  the  slotted  bottom  plates  with 
solid  cast  iron  ones. 

Medina 

Constituent  Pennsylvania  Piarai)oo 

Silica.  SiO   97.80  97.15 

Alumiiui,  ."  Al  .O,  90  1.00 

Iron  Oxide,  Fe.O,  85  1.05 

Lime.  CaO  .  .  "  10  .10 

Magnesia,  MgO   .15  .25 

Alkalies  40  .10 
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The  necessary  flooring,  runaway,  bin  and  platform 
were  built  about  the  grindei-  and  t.he  following  equip- 
ment provided : — 

2  —  1/2  barrels  calibrated  to  gallons. 

moulding  table  with  turnover  device,  neces- 
sary moulds  and  tools, 
stripping  bench  with  sand  box. 
rack  cars, 
sheet  iron  trays. 

dryer  hou.se,  capacity  for  two  rack  cars, 
down  craft  kiln— size  about  10' x  17' x  9 '-6" 

inside.    Capacity  —  7500  —  9  "  eq. 
Necessary  track  2  ft.  gauge,  from  moulding 
table  through  dryer  house  to  kiln  with 
turntable  and  spur  to  allow  the  return  of 
empty  ear  to  moulding  bench. 
Both  1/2  barrels  were  fitted  with  11/4"  piping  and 
valve.    The  one  used  for  slacking  the  burnt  lime  to 
make  the  milk  of  lime  had  a  wire  screen  over  t^he  end 
of  the  pipe  —  the  other  1/2  barrel  contained  water  to 
add  to  mixture  if  required,  both  were  blocked  up  on 
platform  to  allow  contents  to  feed  into  the  wet  pan  by 
gravity.    Silica  brick  expands  on  burning,  so  the  moulds 
are  made  smaller  than  the  desired  size  of  brick,  allow- 
ing 3-8"  to  7-16"  per  foot  for  expan.sicm. 

Three  lots  of  31/2  tons  of  rock,  sufficient  to  make 
1,000  bricks,  were  procured  from  each  of  the  localities 
mentioned.  Any  stone,  requiring  to  be  reduced  in  size 
to  pass  through  a  2"  ring,  was  broken  with  a  stone 
hammer.  We  adopted  a  standard  batch  sufficient  to 
make  100  bricks  con.sisting  of:  — 
700  lbs.  of  rock, 

14  lbs.  of  burnt  lime  (i.e.  2  p.  c.  by  weight), 
12-14  gallons  water. 
The  rock  was  weighed  carefully  and  placed  in  the 
bin  at  the  top  of  the  runway.  The  lime  also  was  care- 
fid  ly  weighed  and  slacked  in  60  per  cent  by  weight 
of  water  — to  which  was  added  11  or  13  gallons  of 
water,  making  the  milk  of  lime.  It  is  preferable  to  use 
warm  water  to  slack  the  lime. 

Wiwn  everything  was  in  readiness  t,he  grinder  wa.s 
started  and  the  gate  of  bin  opened,  feeding  the  .stone 
into  the  grinder  gradually.  The  rock  was  ground  from 
15  to  18  minutes,  during  this  time  the  milk  of  lime  was 
added  and  tjien  more  water  if  necessary  to  bring  the  mix-, 
ture  to  the  proper  consistency.  Then  the  mud  was  shov- 
elled out  of  the  pan  in  motion  on  to  the  moulding  table. 


Our  crew  consisted  of  — 
1  —  foreman, 
1  —  moulder, 
1  —  moulder's  helper, 
1  —  material  m:\n. 


Alal)anui 
97.70 
.96 
.80 
.05 
..iO 
.31 


Skye 
97.27 
1.42 
.59 
.11 
.29 

.44 


Aberdeen 
96.87 
1.46 
..59 

.07 
.34 

.59 


George 's 
River 
97.41 
1.07 
.73 
.11 
Tr. 

.44 
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IRON   AND   STEEL   OF  CANADA 


NovcMibcr,  1921. 


Tlio  sfiiHlcfl  mould  lioiiicr  in  phico  on  t/io  turnover 
(Icvicp  oil  Ihc  iiioulfl  table,  the  inud  is  picked  up  l).v  hand 
llirowii  into  and  lieaped  over  the  nionld  and  ponnded 
with  a  flat  mallet,  tlicii  cut  off  level  with  the  mould 
and  smoothed  over  with  a  slicker  or  two  handled  trow- 
el. The  helper  then  jilaces  a  tray  bottom  u|)  on  the 
mould,  turns  tjiem  over  and  places  them  on  the  stripi)infr 
bench  —  immedialely  after.  |)lacinrr  a  sanded  mould  be- 
fore the  moulder  for  him  to  carry  on.  lie  then  strijis 
the  {rreen  brick  by  |)laciii<r  a  strip])er  made  of  wooden 
blocks  attached  to  a  small  board  over  the  filled  spaces 
and  steadily  pulls  up  the  mould,  usin<j  the  .'il ripper 
as  a  fruide.  Thus  leaviiio-  the  oreen  brick  on  the  tray, 
which  is  placed  on  the  rack  car.  Lead  fifjures  wore 
fa.steiied  on  t.he  underside  of  the  .stripper  blocks  to 
mark  on  the  brick  when  .strip|)ing,  the  number  to  in- 
dicate locality  the  ((uartzite  or  silica  rock  came  from. 
AVheii  the  car  was  filled  (288  l)rick)  it  was  placed  in 
the  diyer  house.  The  moiddin^»-  of  sufficient  brick  to 
fill  the  two  rack  cars  (576  brick)  was  considered  a 
day's  work,  beino^  equal  to  the  capacity  of  the  dryer. 
It  took  12-15  hours  to  dry  tlie  brick  bone-dry  at  a 
temperature  of  250-270  degrees  Fahrenheit. 

Next  day  the  cars  were  pushed  into  t/ie  kiln  and  the 
bricks  stacked  on  edge,  two  rows  being  set  in  the  same 
order  and  tJie  next 'two  rows  at  right  angles  —  and 
so  on  —  No.  2  qnality  silica  glass  sand  is  sprinkled 
between  the  bricks  to  keep  them  from  adhering  to  each 
other  at  high  temperatures.  Every  six  cour.ses  a  layer 
of  old  brick  tile  was  set  to  bind  them  together  and 
distribute  the  weight  evenly.  When  kiln  was  filled 
to  about  18"  to  24"  from  the  roof,  tjie  doors  were 
bricked  in  and  fires  started  promptly. 

Burning. 

Tlie  opcralioii  of  burning  takes  from  9  to  10  days 
and  is  divided  into  three  periods  — 

(1)  Dehydration, 

(2)  Oxidation, 

(3)  Vitrification. 

The  first  three  days  the  fires  were  ke|)t  thin,  allowing 
plenty  of  air  to  circulate  through  the  kiln  to  carry  off 
whatever  moisture  there  might  be  in  the  bricik,  the  tem- 
perature rising  to  abont  300  degrees  C  to  572  degrres  F. 
In  tlie  second  period  the  fires  were  tjiickened  and  draft 
lessened  from  4  mm.  to  3  mm. — the  temperature  rising 
gradually  to  aliout  600  degrees  C.  or  1,000  degrees  F. 
on  the  sixth  day.  In  the  last  period,  the  fires  were 
heaped  up  to  tlie  top  of  the  doors  and  draft  gradually 
lessened  to  2  mm.,  the  temperature  being  forced  up  to 
J, 490  degrees  C.  or  2,700  degrees  F. 

The  temperatures  were  observed  by  means  of  Seager 
cones,  set  a  few  cours(>s  above  the  floor  in  the  centre 
of  the  kiln,  a  small  tuiniel  being  built  fnmi  them  to 
a  peek  hole.  The  draft  was  controlled  by  a  differen- 
tial draft  gauge  sel  in  t.he  flue  on  the  furnace  side  of 
the  damper.  As  soon  as  cone  31  indicating  1,490  degrees 
('.  of  tem])erature  showed  signs  of  bending,  all  four 
doors  and  ash  pits  were  sealed  with  plates,  cut  to  fit 
and  plastered  with  clay  all  around.  The  kiln  remained 
sealed  for  12  liours.  allowing  the  brick  to  soak.    On  the 


10th  or  11th  day  the  |)lHtes  were  removed  and  .several 
brick  taken  from  the  toj)  of  each  door.  The  open  spaces 
were  gradually  increased  anrl  damper  opened,  cooling 
taking  about  three  days.  Too  raj)id  cooling  will  sj)all 
the  brick  atid  also  make  them  spongy. 

IJricks  on  being  taken  from  t/ie  kiln  a|»|»earpd  to  be 
well  vitrified,  strong  mechanically  and  true  to  size, 
ample  brick  were  seni  to  the  laboratory  for  analysis 
and  determination  of  fusion  [»oint,  the  results  f)f  whi.-h 
are  shown  here,  in  ('f)mpari.son  with  the  Staiulard  Star 
silica  bi-ick  f)f  Ilarbison-Walker  Refractories  ('omj)any: 
We  planned  to  lest  the  bricks  under  actual  service 
crnditions  in  our  open  hearth  furnaces.  This  had  to 
be  done  cautiou.sly  .so  as  not  to  disturb  oj)erations  — 
Our  fir.st  test  w^as  made  by  building  a  .section  of  the 
back  of  the  bulkhead  flue  on  one  of  t.he  furna^-es  down 
for  "repairs.  They  stood  the  test  well,  so  then  a  pf»rtion 
of  one  of  the  front  piers  was  built  witli  h'  Trf  made 
brick,  —  this  also  proved  .satisfactory. 

It  was  then  decided  to  build  the  half  of  tlie  front  of 
three  separate  furnaces  as  they  came  off  for  repairs 
wi\h  the  brick  from  Skye,  Aberdeen  and  George's  Riv- 
er, the  results  of  t/iese  tests  showed  bricks  from 

Aberdeen  quartzite  stood  up  in  piers    59  Heats 
Sk.ve  quartzite  stood  up  in  piers  .  .    65  Heats 
Geo.  River  (piartzite  stood  up  in  piers    70  Heats 
The  average  life  of  a  front  wall  for  the  previous  six 
months  to  our  tests  was  61  Heats. 

The  cumulation  of  this  work,  which  proved  that 
suitable  brick  could  be  manufactured  from  local  silica 
rock,  has  been  the  opening  of  a  quarry  at  Leitches  Creek, 
referred  to  before  as  George's  River,  and  the  erection 
of  a  plant  capable  of  manufacturing  10,000  9"  eq.  per 
day  of  10  hours. 

(Concurrently  with  silica  brick  experiments  we  carried 
on  experiments  in  making  clay  brick  with  such  gratifying 
results  that  it  led  to  the  establishment  of  a  pla;it  de- 
voted to  the  manufacture  of  day  runner  brick,  using 
for  bottom  pouring  the  ingots  fw  the  plate  mill.  This 
plant  ha.s  been  in  operation  for  a  .vear  and  recently 
has  also  taken  up  the  manufacture  Vf  ladle  brick,  which 
are  superior  to  brick  previously  pureha.sed,  standing 
up  to  20  to  22  heats  in  the  ladle.  This  plant  has  a 
capacity  of  10,000  9"  e(|.  We  have  made  ab<.ut  200.000 
to  250,000  of  the.se  ladle  brick  f r<  m 

60'/f  pit  .stone  from  No.  16  mine. 
25'/r  grog, 
157^  Mackay  clay. 
The  runner  brick  plant  ,;ias  made  up  to  7.000  9  '  eq. 
per  day.  These  brick  being  made  i>f  a  mixture  of 
2o'/f  Mackay  .cla.v, 
759<  grog. 

Machinery  is  being  installeil  to  manufacture  runner 
brick  and  the  output  will  be  edisiderably  larger  when 
this  is  put  into  operation. 

The  cost  of  a  .silica  brick  plant  is  about  $250,000  and 
the  (piarry  *50.000.  a  total  sum  of  .•i<300.000.  The  co.st 
of  runner  brick  and  ladle  brick  being  about  .$75,000. 


Annljisf.^  of  ISilica  Brick. 


Aberdeen  Brick  .  .  .  . 
Skye  l\lt.  Brick  .... 
George's  River  Brick 


ISilica 
93.15-93.!l() 
94.24-94.72 

95.08 


Star  (Harbin-son-Walker)  96.25 


.\lumina 
2.19-2.22 
1.31-2.16 
1.84 
.88 


Ir.  Ox. 
1.71-1.48 
1.58-1.18 
1.23 
.79 


CaO 
3.02-2.10 
2.57-2.04 
2.10 
1.80 


Mag. 
Trace 
Tract' 
Trace 
.14 


Loss 
Ignition 
.13-.  15 
.10-Xil 
.10 
.39 


Fusion 

1710  deg.  C.  or  3110deir.  F. 
1750  deg.  C.  or  3182  deg.  F. 
1750  deg.  C.  or  3182  deg.  F. 
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The  International  Nickel  Co.  of  Canada  Ltd. 

An  Outstanding-  Concern  Which,  With  its  Mining 
Smelting  and  Refining-  Division,  Supplies,  Among 
Other  Products  Nickel,  a  Metal  of  Which 
Canada  Possesses  Almost  a  Monopoly, 
r.v  A.  R.  H.  .JONES. 


The  International  Nickel  Company  of  Canada,  Ltd., 
.supi)lies,  among  other  product.s  a  refined  metal — nickel 
— of  -which  Canada  possesses  almost  a  monopoly.  It 
lias  three  main  divisions.  There  is  its  mining  and 
smelting  division;  its  refining  division,  and  its  sales 
department.  The  last-named  is  situated  in  Toronto, 
in  the  Harbor  Commission  Building,  where  the  head  of- 
fices of  the  Company  are  also  located.  In  fact,  the  Com- 
pany occupies  the  -whole  of  the  fourth  floor  of  that 
large  huihling,  and  exceptionally  handsome  and  spaci- 
ous its  offices  are.  The  present  method  of  distribution 
by  the  Company  is,  at  present,  entirely  through  this 
sales  department.  It  handles  nickel  and  nickel  pro- 
ducts, including  Monel  Metal,  .in  the  forms  of  sheets 
and  rods  and  shot  and  nickel  salts. 

The  officers  of  the  Tuternatioual  Nickel  Company  of 
Canada,  Ltd.,  are  as  follo-^vs:  Mr.  Arthur  D.  Miles,  pre- 
sident; Mr.  John  Agne-w.  vice-president  and  general 
manager;  Mv.  George  E.  Silvester,  assistant  to  the  pre- 
sident; Mr.  Britton  Csler,  .secretary;  Mr.  P.  P.  Bern- 
hard,  auditor;  Mr.  C.  A.  Richardson,  sales  manager; 
Mr.  J.  C.  Xicholls,  general  superintendent  at  Copper 
Cliff:  and  ^Ir.  John  More,  general  manager  at  Port 
Coli)orne.  When  the  Company  is  operating  at  its  full 
strength,  the  employees  in  the  mining  and  smelting  di- 
vision at  Copper  Cliff  number  around  3,500  and  those 
in  the  refinery  at  Port  Colborne  about  750. 

Monel  Metal  and  Its  Uses. 

The  outlook  for  tlie  nickel  business  at  present  de- 
pends, perforce,  very  largely  on  the  resumption  of  ac- 
tivity in  the  steel  industry.    It  is.  of  course,  common 


knowledge  that,  for  nearly  a  yeai-  now,  the  steel  indus- 
try in  this  country  has  been  in  a  very  listless  condition. 
Largely  this  depression  is  attributable  to  the  fact  that 
transportation  charges  are  nearly  double,  fuel  costs 
more  than  double,  and  building  trades  labor  costs 
double  the  charges  under  those  respective  heads  before 
the  war.  Happily,- there  are  some  indications  that  the 
steel  industry  is  about  to  brisk  up. 

Nickel  steel  is  much  used  in  automobile  construction 
and  also  in  marine  machijiery  on  account  of  the  large 
reduction  of  weight  in  which  its  use  results,  as  compar- 
ed with  the  use  of  steel. 

But  one  feature  in  connection  with  the  Company's 
business,  which  makes  for  brighter  prospects  at  the 
moment,  is  the  business  that  it  does  in  Monel  Metal. 
For  this  is  not  used  in  conjunction  with  steel  but  by 
itself.  It  constitutes,  in  fact,  one  of  the  most  important 
uses  of  nickel.  There  are  very  many  ways  in  which 
it  can  be  used  to  great  advantage.  For  one  thing,  it 
can,  in  many  cases,  replace  steel  and  bronzes.  Indeed, 
it  compares  favorably  in  price  Avith  the  higher  grades 
of  bronzes,  and,  though  its  cost  may  be  higher  than  that 
of  some  grades,  yet  it  possesses  certain  properties,  such 
as  that  of  non-corrodibility,  that  they  lack. 

Among  the  many  uses  to  which  Monel  Metal  is  put 
may  be  mentioned  the  following;  for  parts  of  power 
plants ;  of  gas  and  oil  engines ;  of  mining  equipment ; 
of  dairy  equipment;  for  storage  battery  casings;  for 
meat  slicing  machines ;  for  golf  club  heads ;  for  parts 
of  submarine  torpedo  and  ordnance;  for  valve  stemslfor 
high-pressure  fire  service;  for  general  equipment,  such 
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as  that  of  packing  houses,  which  comes  in  contact  with 
salt  and  brine;  for  refrigerating  machinery  and  refri- 
gerators; for  laundry  machine  parts;  and  so  forth.  In 
fact  its  various  uses  are  almost  endless,  and  these  the 
Company  is  steadily  develoi)ing. 

Early  Days  of  Smelting  Nickel. 

The  Company's  mining  and  smelting  division  is,  as 
has  been  stated  above,  at  Copper  Cliff  in  the  Sudbury 
district  of  Ontario.  In  fact,  until  the  advent  of  the 
Monel  Company,  Avhich,  in  1901,  began  to  produce 
nickel  in  1901,  the  Canadian  Copper  ('ompaiiy,  which  is 
the  predecessor  in  title  (so  to  speak)  of  the  Internation- 
al Nickel  Company  of  Canada,  Ltd.,  and  which  is  now 
amalgamated  with  the  latter  concern,  was  (with  the  ex- 
ception of  a  few  sporadic  operations)  the  sole  smelter 
of  ores  iii  the  Sudbur}^  district. 

Thus  the  history  of  the  nickel  industry  in  Canada 
dates  from  the  incorporation,  in  January  1886,  of  the 
Canadian  Copper  Company,  now  The  International 
Nickel  Company  of  Canada,  Limited,  by  S.  J.  Ritchie 
of  Akron,  Ohio,  and  some  business  associates  from 
Cleveland,  Ohio.  The  original  holdings  were  acquired 
by  Mr.  Kitchie  in  1885  from  prospectors  who  had  been 
prompted  in  their  search  by  exposure  of  ore  in  a  rock 
cut  at  Murray  Mine  near  Sudbury  during  the  construc- 
tion of  the  Canadian  Pacific  Railway  then  recently 
completed  through  that  district.  The  early  discoveries 
were  taken  up  for  copper  only,  the  presence  of  nickel 
not  being  sus])ected,  hence  the  inappropriate  name — 


The  Company's  Smelter  at   Copper   Cliff,  Ont. 

"The  Canadian  Copper  ('onipany."  In  1888,  after  a 
good  deal  of  preliminary  investigation,  a  smelting  plant 
with  one  small  blast  furnace  was  designed  and  built  at 
Copper  Cliff  by  Dr.  E.  1).  Peters  who  had  been  engaged 
as  Manager.  Dr.  Peters  had  stated  that  a  furnace  to 
smelt  100  tons  per  day  would  be  "enormous  and  un- 
precedented," and  when  asked  later  if  he  thought  the 
smelter  could  be  enlarged  to  treat  300  to  500  ton.s  per 
day,  said  it  might  be  done,  but  such  large  figures  were 
very  bewildering,  as  no  plant  in  America  was  treating 
so  much.  It  required  comparatively  little  nickel  at 
that  time  to  swamp  the  entire  world's  markets,  eon- 
sumption  being  "only  about  1000  tons  annually,  and  it 
was  only  with  the  development  of  nickel-steel  and  its 
adoption  for  armour  plate  by  the  United  States  Navy 
that  The  Canadian  Copper  Company  began  to  get  on 
its  feet. 

The  Canadian  Copper  Company's  operations  con- 
tinued to  grow  in  spite  of  difficulties  and  disappoint- 
ments, financial,  metallurgical,  mechanical  and  econo- 
mic. The  original  (East)  Smelter  was  enlarged  from 
time  to  time  until  there  were  six  furnaces,  and  further 
expansion  on  the  original  site  was  ])racticallv  impos- 
sible. Then  in  1899  the  West  Smelter  was  bui'lt.  This 
was  an  up-to-date  plant  with  eight  furnaces,  but  still 
using,  the  same  type  of  small  Herreshoff  water-jackets, 
hand-fed  and  with  hand-pushed  matte  buggies.  Most 
of  the  slag  had  been  gfaiiulated  since  1891. 


The  Period  of  Rapid  Development. 

In  the  fall  of  1891  a  Bessemer  Converter  plant  was 
built,  and  in  1900 ;  the  Ontario  Smelting  Works  at  Cop- 
per Cliff  was  put  up  by  the  Oxford  Copper  (,'ompany. 
Various  mines  were,  from  time  to  time,  operated,  and, 
in  1901,  the  con.struction  of  what  is  now  known  as  the 
Algoma  Eastern  Railway,  from  Sudbury  to  Gertrude 
Mine,  provided  an  opportunity  to  develop  Creighton 
Mine,  which  soon  proved  to  be  a  very  extensive  ore- 
body.  Then,  in  1902,  the  International  Nickel  Com- 
pany of  Canada  was  formed.  This  combined,  with  cer- 
tain other  interests,  the  Canadian  Copper  Company, 
operating  mines  and  smelter,  and  the  ju.st  mentioned 
Oxford  Company,  operating  the  refinery,  but  the  form- 
er Company,  as  indicated  above,  retained  its  name  and 
identity  until  its  amalgamation  with  the  International 
Nickel  Company  of  Canada,  Ltd.,  in  1918.  At  this 
point,  a  period  of  rapid  development,  made  possible  by 
an  ample  supply  of  capital  began. 

The  first  step  was  the  construction  of  a  modem 
.smelting  plant  on  a  new  site,  employing  large  units  with 
everything  possible  operated  mechanically.  The  On- 
tario Smelting  Works  was  superseded  by  a  Be.ssemer 
Converter  plant  adjoining  the  blast  furnaces,  using  the 
latest  type  of  acid  copper  throughout,  for  example,  the 
use  of  alternating  current  for  the  opfration  of  cranes 
and  converters.  This  plant  was  blown  in  on  July  20th. 
1904.  The  fir.st  installation  consisted  of  two  blast  furn- 
aces 50"  x  204",  and  three  acid  converter  stands. 


Creighton  Mine. 


Steam  power  was  used  at  the  smelter  until  the  con- 
struction of  the  High  Falls  Hydro-Electric  Plant,  which 
was  put  into  service  in  February,  1905,  a  thirt.v-mile 
transmission  line  having  been  completed  to  Copper 
Cliff,  with  branches  to  Creighton  Mine  and  the  newly 
opened  Crean  Hill  Mine.  Since  that  time  everything 
at  mines  and  smelter  has  been  operated  electrically,  ex- 
cept railway  transportation. 

The  present  smelter  since  it  began  operations  in  1904. 
has  experienced  a  practically  continuous  programme 
of  expansion  and  evolution  to  provide  for  increased 
production  requirements  and  changes  and  improve- 
ments in  smelting  practice.  The  two  blast  furnaces 
have  increased  to  eight,  five  of  these  beii>g  of  the  ori- 
ginal length,  one  a  quarter  longer,  and  two  a  half 
longer. 

The  three  acid  converter  stands  became  ten  and  then 
were  shortly  afterwards  replaced  by  large  basic  con- 
verters of  modified  Peirce-Smith  type.  37  ft.  x  10  ft. 
The  first  of  these  was  blown  in  in  IMarch.  1911.  There 
are  now  six  in  service. 

To  take  care  of  flue  dust  and  excess  ore  fines  a  Re- 
verberatory  Plant  was  built  in  1911  Avith  two  furnaces. 
19  ft.  X  112  ft.,  using  pulverized  coal  for  fuel.  This 
was  the  first  reverberatory  installation  of  this  kind, 
and  has  since  been  widely  copied  in  copper  practice. 

The  reverberatory  plant  includes  four  Wedge  me- 
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ciiaiiical  roasluig  furnaces  with  ball-mills  i'or  fiue 
yriiidiiiy. 

The  K'uasl  Yards,  wliicli  al  one  time  formed  three 
angles  of  a  triangle  surrounding  Copper  Cliff,  much  to 
the  discomfort  of  the  iidiabitanls,  but  which  later  were 
confined  to  one  location  about  a  mile  from  the  town, 
and  finally  moved,  in  1916,  to  a  new  site  about  nine 
miles  west  of  Copper  Cliff. 

The  Refinery  at  Port  Colborne. 

'I'he  refinery,  as  has  been  stated,  is  at  Port  Colborne, 
Out.,  on  the  shore  of  Lake  Erie,  about  twenty  miles 
west  of  Buffalo.  The  site  consists  of  330  acres  and  has 
a  frontage  of  about  half  a  mile  on  Lake  JSrie.  In  all, 
there  are  thirty-one  l)uildings  of  steel  and  brick  con- 
struction. The  design  of  the  works  provided  for  a 
complete  power  plant,  a  water-supply  system,  a  separ- 
ate sewerage  scheme  for  storm  water  and  sundry  drain- 
age, an  electric-conduit  distribution  s.ystem  foi"  power 
and  lighting  and  piping  system  for  steam,  oil  and  com- 
pressed air.  The  various  units  of  the  i)lant  are  served 
by  both  standard  gauge  and  narrow-gauge  railroad 
track.s.  Kailroad  facilities  are  provided  by  the  Grand 
Truidv  Railway.  Special  attention  has  been  paid  to 
light,  heating  and  ventilation,  and  the  mechanical 
handling  of  material  has  been  brought  to  a  pitch  of  per- 


The  Company's  Befinery  at  Port  Colbome,  Ont. 

fectiou.  Till'  pliiiit  was  l)uill  at  a  cost  of  over  :|^5,000,- 
000. 

There  is  a  iiospital  in  a  detached  building.  A  staff 
house  is  provided  for  the  employees,  and  a  club-house 
for  the  accommodation  of  the  unmarried  men  and  ex- 
ecutive heads.  The  club-house  is  admirably  equipped 
for  both  residence  and  recreation,  and  the  houses  built 
Ihc  ('ompany  arc  exceedingly  atti'active. 
The  Largest  Process  Building. 

The  largest  process  building  is  76  feet  long  and  125 
feet  wide,  and  contains  most  of  the  heavj-  machinery 
and  metallurgical  equipment,  among  which  are  three 
cupolas,  three  reverbatory  furnaces,  two  .slag  furnaces 
and  three  converters.  Here  the  matte,  received  from 
the  .smelter  at  Copper  Cliff,  undergoes  preliminary 
treatment.  This  matte,  which  consists  of  55  per  cent, 
nickel  and  24  per  cent,  copper,  is  smelted  with  .salt, 
cake,  the  nickel  separated  and  the  copper  bessemerized 
in  84  by  126  inch  Allis-(  'halmers  converters.  One  fifty- 
ton,  one  tliirty-five  ton,  two  twenly-ton  and  tAvo  five 
ton  cranes  are  installed  in  this  buihling,  all  of  them 
having  been  l)uilt  by  the  Dominion  Bridge  Company, 
Ltd.,  of  Lachine,  Que. 

Among  the  other  process  buildings,  are  those  used 
for  the  purposes  of  leaching  and  roa.sting.  The  leach- 
ing is  carried  out  in  a  l)uilding  420  feet  long  by  90  feet 
wide.    To  facilitate  the  hamllinir        tlie  product  be- 


tween the  leaching  and  roasting  departments,  these  are 
connected  by  three  overhead  bridges.  The  building  in 
which  the  roasting  furnaces  are  installed  is  380  feet 
long  and  110  feet  wide,  and  it  has  one  clear  .span  of  90 
feet  in  which  the  ten  mechanical  and  hand-ealeining 
furnaces  are  installed. 

The  nickel-refining  department  is  particularly  ad- 
mirable in  arrangement  and  equipment.  One  part  of 
this  building  i.s  used  for  the  storage  of  chemicals,  etc., 
and  contains  a  very  perfect  .system  of  bins  and  meas- 
uring and  weighing  devices,  for  tJie  preparation  of 
furnace  charges  to  go  to  the  nickel-refining  furnaces. 
These  are  located  in  the  main  portion  of  this  building, 
and  are  of  special  design  rendered  necessary  by  the 
high  temperature  wliich  exists  under  the  operating  con- 
ditions desirable. 

The  power  plant  is  of  the  most  approved  power-house 
design.  The  main  power-house  boiler  room  contains 
for  Babcock  and  Wilcox  standard  water-tube  boilers, 
each  of  4,319  square  feet  heating  surface,  set  in  two 
batteries.  Two  Babcock  and  Wilcox  boilers  of  special 
design  are  installed  for  utilizing  the  waste  heat  from 
the  reverbatory  furnaces  in  the  nickel  refinery.  They 
are  built  for  an  output  of  about  400  boiler-house  power 
each,  and  are  of  the  very  latest  design  in  this  phase  of 
engineering. 

Turbines,  generators  and  feed-water  equipment  are 
all  tlie  best  word  of  perfection  in  their  respective  cate- 
gories. The  machine  shop,  so  necessary  an  adjunct  to 
a  plant  of  this  kind,  is  200  feet  long  and  175  feet  wide, 
and  it  also  accommodates  the  forging  equipment  and 
a  complete  electrical  repair  shop.  There  are  also  a 
very  complete  carpenter  shop  and  a  cooperage. 

At  full  capacity,  the  yearly  production  of  the  Port 
Colborne  refinery  consists  of  about  15,000,000  lbs  of 
nickel  and  8,000,000  lbs.  of  copper 


COAL  PRODUCTION  IN  U.S. 

Production  of  soft  coal  in  the  Unitetl  States  showed  a 
decided  improvement  during  the  week  ended  September 
17,  and  for  the  first  time  since  early  in  June,  passed 
the  eight-ihiUion  ton  mark.  The  total  output,  includ- 
ing hgnite,  coal  coked  at  the  mine,  and  mine  fuel  is 
e.stimated  at  8,139,000  net  tons.  In  comparistni  with 
the  week  ended  September  3,  the  most  recent  week  of 
full  time  production,  this  was  an  increase  of  533  000 
tons,  or  slightly  over  7  per  cent.  So  far  as  it  has 
gone,  the  year  1921  is  in  round  numbers  47,000,000  tons 
behind  1919,  97,000,000  tons  behind  1920,  and  about 
126,000,000  tons  behind  the  average  of  the  war  years. 
Compared  Avith  the  average  of  all  four  years,  it  is  99,- 
000,000  tons  behind.  In  considering  the  possible  ef- 
fect of  tiiis  subuoi-ina]  ])roduction  it  must  be  remem- 
l)ered  that  the  consumption  of  bituminous  coal  varies 
greatly  with  the  general  condition  of  business.  For 
example,  in  1914,  a  year  of  indu.strial  depression,  do- 
mestic consumption  was  only  409.000.000  tons:  in  the 
war  year,  191S,  when  industry  was  running  at  a  maxi- 
mum, it  was  530,000.000  tons.  Li  1914  a  production 
of  423,000,000  tons  was  sufficient  to  fill  the  needs  of 
the  country.  At  present,  however,  1921  is  behind  1914, 
and  if  production  during  the  remainder  of  the  year  is 
maintained  at  the  rate  since  January  1,  the  total  out- 
put for  1921  will  be  only  393,000.000  Ions.  The  most 
recent  year  in  which  less  than  400.()00.00()  tons  would 
liave  been  sufficient  was  1!I09. 
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CANADA  IRON  FOUNDRIES. 

Tlio  fi.scfil  year  of  Caiuula  Iron  Founclries  ended  lasl 
iiiontli,  bill  some  time  miisl  elapso  before  tbe  results 
of  operations  ean  l)e  dctennined. 

Meaidinie,  from  statenuMits  made  during?  the  year  and 
from  a  knovvledfre  of  condition.s  grenerally  exi.stiiif^ 
throughout  thu  industrial  world  and  more  especially 
in  the  iron  and  steel  trade,  it  is  evident  that  the  com- 
pany suffered  in  common  with  other  concerns  in  the 
same  line  of  business. 

Canada  Iron  Foundries  owns  a  number  of  plants  well 
distributed  over  the  eastei-n  half  of  (Janada.  At  Three 
Rivers  is  a  fouiidry  where  eastings  and  iron  pipe  are 
made,  such  as  is  used  for  the  distribution  of  water  in 
cities  and  towns.  At  Fort  William  is  situated  a  pipe 
foundry,  as  well  as  a  car  wheel  factory  and  the  manu- 
facture of  car  wheels  is  also  carried  on  at  Hamilton 
and  St.  Thomas,  Out. 

Duriiifi;  the  year,  there  was  a  considerable  fallin<? 
off  in  demand  for  all  the  (Company's  products.  Al- 
though expansion  continued  in  the  various  cities 
and  towns  of  Canada,  the  municipalities  experienced 
difficulty  in  obtaining  money  at  reasonable  rates  and 
every  effort  was  made  to  delay  the  extension  of  new 
streets  and  the  laying  of  new  water  pipe  until  borrow- 
ing could  be  carried  out  at  a  lower  rate  of  interest.  Tn 
consequence,  demand  for  this  important  branch  of  the 
company's  business  fell  off  to  a  minimum. 

In  addition,  considerable  competition  from  abroad 
was  met  with  and  in  some  instances,  freight  rates  to 
convenient  points  gave  competitors  from  United  States 
an  advantage  which  was  difficult  to  overcome. 

In  the  case  of  the  car  wheels  department,  the  two 
great  buyers,  viz. :  the  C.P.R.  and  the  C.N.R.  were  prac- 
tically out  of  the  market  most  of  the  time.  Conditions 
amongst  the  railway  companies  throughout  the  year 
are  known  not  to  have  been  such  to  encourage  large 
purchases  of  rolling  stock.  Of  late,  there  has  been 
some  improvement  in  this  respect.  Orders  for  rails 
have  been  given  out  more  freely  and  there  is  reason  to 
think  that  there  will  be  an  increase  in  demand  from 
this  forward.  Should  this  prove  to  be  the  case,  the- 
demand  for  rolling  stock  will  naturally  mean  an  im- 
provement in  the  demand  for  car  wheels. 

All  things  considered,  the  company  had  a  more  suc- 
cessful year  than  anticipated.  It  has  been  working  off 
its  high-pi'iced  material  and  finds  itself  in  good  shape 
to  meet  the  demand  for  its  products,  which  is  now  be- 
ginning to  be  felt  and  whicli  it  is  hoped  will  increase 
from  this  forward. 


BRITISH  INDUSTRIES  FAIR  1922. 

The  London  Section  of  the  Fair  will,  as  in  1921,  be 
London  and  Hii-miiigham  (Eng.)  from  the  27tli  Febru- 
ary to  the  10' h  March  next.  It  is  organized  by  the  De- 
partment of  Overseas  Trade  and  is  Great  Britain  "s  an- 
nual display  of  her  manufactures  and  industries,  and 
the  trade's  opportunity  of  selecting  goods  for  the  next 
season's  trade. 

Te  London  Section  of  tlic  Fair  will,  as  in  1!)21.  be 
housed  in  the  White  (^ity,  an  enormous  i-ange  of  exhibi- 
'  ion  buildings  within  a  few  minutes  of  the  centre  of 
London,  and  connected  with  every  jiart  of  the  London 
area  by  trains,  omnil)uses  and  trams,  while  the  Bii-- 
mingham  Section  will  again  be  in  the  great  buildings  of 
the  Castle  Bromwicli  Aerodrome,  which  may  now  be 
regarded  as  permanent  Exhibition  liuihlings,  within 
easy  i-eacli  of  tlie  centre  of  the  city. 


Not  ordy  a  e  both  see  ions  f»f  the  Fair,  in  Lonflon  and 
Birmingham,  in  each  in.stanee  iinrler  one  roof,  hi  t  if  has 
l)een  found  possil)le  so  tf»  arrange  matters  that  the  var- 
ious trades  are  themselves  in  separate  but  afl.j<(ining 
buildings,  with  tlu>  residt  that  the  buyer  need  not  wa-ste 
tmie  wandering  through  section  after  section  which 
does  not  interest  him. 

The  careful  grouping  of  exhibito:s  according  to  their 
various  trades  is  of  the  greatest  help  to  the  buyer,  an 
he  finds  side  by  side  with  well-known  firms,  bu>»ine.S9e.s 
of  which  he  has  probably  never  heard,  but  whieh  are  of 
equal  interest.  To  the  trade  buyer  new  sources  of  sup- 
r)ly  are  as  important  as  are  new  markets  for  a  man- 
ufacturer. 

Another  great  advantage  enjoyed  hy  the  buyer  who 
visits  the  British  Indus'ries  Fair  is  the  fact  that  parti- 
ci[)ation  in  it  is  confined  to  manufacturers.  There  i.s 
therefV)re  no  duplication  and  no  confu.sion  cau.sed  by 
finding  identical  articles  unnecessarily  repeated  at  dif- 
ferent prices  on  different  stands.  This  does  not  mean 
that  merchants  do  not  do  bu.siness  in  connection  with 
the  Fair,  for  many  exhibitors  i)refer  to  pa.ss  orders, 
particulaily  those  for  exi)ort,  through  merchant  houses 
who  have  .si)ecial  facilities  for  handling  them. 

Another  point  which  it  is  important  that  the  buver 
.should  remember  is  that  the  Fair  provides  a  great  stim- 
ulus to  competition.  With  all  the  principal  man- 
ufacturers in  an  industry  side  by  side  rivalry  is  nat- 
urally very  keen,  and  the.  buyer  profits  accordingly, 
especially  when  he  comes  from  a  market  which  is  new 
to  the  exhibitor  and  which  the  latter  is  anxious  to  enter. 

Especial  attention  is  directed  to  the  impressive  and 
comprehensive  display  of  metals,  hardware  and  engineer- 
ing exhibited  at  the  Birmingham  Section  of  the  Fair. 
Here  the  goodwill  po.ssessed  by  the  manufacturers  of 
Birmingham  throughout  the  world  takes  tangible  form, 
and  the  buyer  may  inspect  everything  of  interest  pro- 
duced in  what  is  miiversally  acknowledged  to  be  the 
"Workshop  of  the  World." 


CANADA  AND  BRITISH  MACHINE  TOOLS. 

In  a  recent  issue  of  the  Iron  and  Coal  Trades  Review, 
of  London,  Eng.,  attention  is  drawn  editorially  to  the 
fact  that  the  British  Trade  Commissioner  in  Canada  and 
Newfoundland,  in  his  recent  Report  on  the  Conditions 
and  Prospects  of  British  Trade  in  Canada,  remarks  that 
United  Kingdom  manufacturers  cannot  be  said  to  have 
neglected  altogether  the  Canadian  market,  but  in  the 
majority  of  cases  the  efforts  have  been  .somewhat  spas- 
modic and  generally  rather  superficial.  The  machine- 
tool  trade  is  certainly  important,  and  the  British  Trade 
Commissioners  have  devoted  considerable  time  and  at- 
tention to  obtaining  reliable  and  authentic  information 
on  this  subject  for  the  benefit  of  United  Kinsdom 
manufacturers.  In  speaking  of  the  machine-tool  trade, 
heavy  machine  tools,  machine  tools  proper,  and  small 
tools  and  supplies  ar?  included. 

In  the  opinion  of  the  manager  of  the  largest  house 
in  the  trade  in  Canada,  the  article  in  question  proceeds, 
there  has  been  no  change  in  the  purchase  of  machine 
tools  from  the  United  Kingdom  during  the  past  twelve 
months.  His  firm  have  endeavoured  to  .secure  prices 
from  the  British  manufacturers  to  compete  against  the 
United  States  manufacturers,  but  British  prices  are 
nnich  higher  and  deliveries  uncertain.  However,  dur- 
ing the  past  few  months  it  has  been  indicated  that  this 
situation  has  improved,  but  prices  are  still  high,  especi- 
ally on  heavy  machine  tools  for  railroad  sh^ops  ship- 
building plants,  etc.  There  has  been  an  increase  in 
the  purchase  of  supplies,  such  as  anvils,  vices,  twist 
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drills,  files  and  similar  lines  for  the  quality  of  the  goods 
is  equal,  and  in  many  instances  superior,  to  that  of 
American  maiuifactuve ;  prices  are  lower,  and,  more- 
over, the  exchano;c  has  been  in  their  favour. 

Kritisli  nianufaeturers  (the  article  goes  on  to  say) 
are  not  mectinfr  the  requirements  of  the  Canadian 
market  in  machine  tools,  and  seldom  in  standard  supply 
lines.  They  have  ne<rlected  the  Canadian  market  for 
many  year.s,  and  tliey  have  not  made  any  appreciable 
effort  to  effect -sales,  simply  being  satisfied  to  secure 
an  order  here  and  there.  Up  to  the  present  time  it  has 
been  exceedingly  difficult  to  interest  prospective  buy- 
er.s  in  macliine  tools  of  British  make,  not  because  of 
(|uality  or  worknuuiship,  l)ut  for  the  reason  that  if  the 
British-made  maeiiine  tools  should  break  down,  and  the 
breakage  require  repair  parts,  a  considerable  period  of 
delay  would  bo  occasioned,  for  no  stock  of  parts  is  car- 
ried'in  Canada,  and  the  machine  tool  would  be  obliged 
1o  lie  idle  until  such  time  as  the  necessary  parts  could 
be  .secured  from  home.  This  condition  applies,  not  only 
to  jnachine  tools,  but  fo  many  other  goods  of  a  similar 
nature,  whei-e  parts  are  wearing  out  and  have  to  be 
replaced. 

The  United  States  has  secured  the  Canadian  machine- 
tool  business  for  many  years,  because  manufacturing 
conditions  in  Canada  are  similar  to  those  of  the 
United  States,  and  Canadians  have  naturally  adapted 
themselves  to  the  use  of  American  machine  tools.  Brit- 
ish manufacturers  must,,  meet  the  situation  satisfac- 
torily in  order  to  retain  their  connections,  and  it  should 
not  be  difficult  for  them  to  overcome  present  conditions 
in  Canada.  Therefore,  if  British  manufacturers  desire 
to  secure  Canadian  trade  they  should  study  the  peculiar 
requirements  of  the  market,  and  supply  machinery  and 
e(|nipment  for  the  trade  in  Canada,  and  not  that  which 
is  satisfactorv  for  use  in  the  British  market.  To  quote 
an  instance:"  Files  in  the  United  Kingdom  are  about 
twice  as  thick  and  twice  as  heavy  as  the  files  to  which 
the  Canadian  mechanic  has  been  accustomed. 

Owing  to  the  fact  that  the  Canadian  mechanic  has 
been  educated  in  the  use  of  United  States  tools,  and 
also  on  account  of  flie  accessibility  of  supply,  niost 
machine  tools  are  still  being  imported  from  the  United 
States.  Moreover,  there  are  in  Canada  many  mechanics 
of  T'nited  States  citizenship  who  have  come  over  at 
different  times  upon  the  establishment  of  branch  houses 
of  United  States  firms,  and  there  are  hundred  of  such 
branch  plants.  Representatives  of  these  firms,  who 
are  specialists  in  their  line,  make  weekly  or  monthly 
trips  all  over  Canada,  visiting  their  jobbers  or  dealers 
who  -stock  United  States  tools,  an<l  calling  upon  pro.s- 
pective  customers  with  salesmen  in  the  employ  of  their 
dealers.  British  manufacturers,  on  the  other  hand,  even 
though  they  have  agents  resident  in  Canada,  seldom 
send  out  a  representative  from  home.  In  one  particular 
instance  an  English  firm,  represented  in  Canada  by 
important  machinery  dealers,  took  seven  years  to  send 
out  a  representative  from  the  other  side. 

Owing  to  the  establislnnent  of  these  Amei  ican  branch 
lioii.ses  in  Canada  there  had  been  a  reduction  in  im- 
pr)rtation  of  snjiplies  from  the  United  States,  par- 
ticularly in  regard  to  reamer.s.  files,  vices,  etc..  but 
these,  though  they  may  now  be  considered  Cana<lian 
products,  are  really  of  American  origin.  Althougii  the 
al)ove  are  the  views  of  one  man,  they  are  fully  cor- 
roborated by  othei-  firms  engaged  in  the  same  trade 
in  Canada. 

While  eertain  United  Kingdom  machine-tool  nnikers 


have  given  sufficient  attention  to  tlie  Canadian  market 
lo  seiul  out  a  special  representative  on  a  visit  of  inspec- 
tion, the  amount  of  trade  in  these  lines  which  is  at 
present  going  into  foreign  comitries,  and  which  could 
be  secured  by  United  Kingdoni  firms,  merits  further 
action.  Ill  practically  every  instance  the  representative 
has  been  pi-essed  for  time,  and  has  confined  himself  to 
calling  upon  the  principal  dealers,  instead  of  going  to 
actual  users  and  seeing  for  himself  the  types  of  tools 
required.  Until  United  Kingdom  manufacturers  are 
certain  that  they  are  making  articles  which  are  .suitable 
for  the  Canadian  market  it  is  much  better  for  them  to 
send  out  responsible  men  from  the  works  side  instead 
of  from  the  sales  department.  Such  a  man  shoidd  study 
in  detail  the  requirements  of  the  Canadian  trade,  and 
he  would  then  be  in  a  position  on  his  return  home  to 
introduce  any  changes  in  type  or  consti'uction  which 
might  be  necessary  to  render  the  articles  suitable  for 
this  market.  The  majority  of  representatives  who  come 
out  are  much  handicapped,  for  they  are  simply  sales- 
men and  find  it  an  almost  impossible  task  to  sell  tools 
of  a  style  and  pattern  unsuitable  to  the  requirements 
of  Canada. 

There  is  one  other  point  in  connection  with  machine 
tools  which  should  be  impressed  upon  the  United  King- 
dom manufacturer.  The  majority-  of  the  machine  tools 
are  made  vmnecessarily  substantial.  For  example,  the 
Canadian  user  does  not  want  a  lathe  which  will  last 
ten  or  twenty  years,  for  he  considers  that  long  before 
this  time  improvements  wall  have  been  made.  He  would 
prefer  to  purchase  one  at  a  lower  price  and  of  less 
substantial  con  .struct  ion,  which  Avould  give  him  food 
and  efficient  service  for  two  or  three  years.  At  the 
end  of  this  time  he  would  scrap  his  old  lathe,  and  buy  a 
new  one  wdiich  vpould  incorporate  all  subsequent  im- 
provements. On  many  occasions  it  has  been  pointed 
out  to  the  Commissioner  that  machine-tool  makers  in 
the  United  Kingdom  have  a  large  amount  of  unneee.ss-" 
ary  metal  in  their  tools,  and  it  is  contended  that  tools 
coming  from  foreign  countries  are  equally  efficient  in 
])erforining  the  work,  hut  ai'(>  much  lighter  and  cost 
considerably  less. 


URGES  EXCHANGE  OF  DOM,  STEEL  STOCKS. 

Roy  Wolvin,  President  of  the  Dominion  Steel  Cor- 
poration, has  addressed  a  letter  to  .shareholders  urging 
them  to  exchange  their  common  stock  into  that  of 
-Bi'itish  Empire  Steel  Corporation,  at  the  earliest 
po.ssible  date. 

Accompanying  the  letter  is  a  memorandum  prepared 
in  response  to  enquiries  as  to  the  standing  of  holders 
of  certificates  for  common  shares  of  the  Dominion  Steel 
Corporation. 

Mr.  "Wolvin  says  in  part : 

"The  importance  of  prompt  action  is  obvious,  as  the 
exi.sting  facilities  for  trading  in  common  .shares  of 
Dominion  Steel  Corporation  may  be  terminated  at  any 
time  and  the  stock  renuived  from  the  Stock  Exchange 
list. 

"It  is  desirable  that  such  action  should  be  taken  and 
that  trading  should  l»e  confined  to  British  Empire  Cor- 
])oration,  which  hav,'  in  fact  superceded  the  common 
shares  of  this  Company.  In  my  opinion,  this  would  have 
a  favoi-able  effect,  and  would  enure  to  the  benefit  of 
all  concerned. 
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Production  of  Iron  and  Steel  in  Canada 


Pig  Iron  and  Ferro-AUoys. 


The  Mining'  l.iiiiicli  of  tlic  Doiniiiioii  Hureaii  of  Sta- 
tistics reports  tluit  the  pi-oduct ion  of  pijr  iion  and  ferro- 
alloys in  Canada  during  the  month  of  September  show- 
ed a  slight  decline  from  the  amount  reported  for  the 
preceding  month.  The  output  of  pig  iron  during  Sefp- 
teml)er  amounted  to  a  total  of  43,709  long  tons  as  com- 
pared \vith  r)0,ir)()  tons  in  August.  The  whole  of  the  de- 
cline was  in  the  output  of  basic  pig  iron  made  by  firms 
for  their  own  use,  tlie  quantity  leported  for  this  i)ur- 
pose  being  .'{8,r)9{)  tons,  a  decline  sligiitly  more  than 
8,000  tons  from  the  preceding  month.  Production  of 
basic  iron  for  sale  was  small,  but  409  tons  was  produced 
for  this  purpose.  Foundry  iron  production  for  sale  rose 
to  4,541  tons  as  compared  witii  1,785  tons  in  August.  No 
maUeal)le  iron  was  made  during  the  month.  Electric 
ii'on  remained  about  the  same  at  103  tons. 

Ferro-alloys  |)ro(luced  during  the  montli  amounted  to 
a  to'al  of  911  tons  all  of  which  was  ferro-silicou  made  in 
electric  furnaces  and  j)roduced  by  makers  for  direct  sale. 
The  production  of  ferro-silicon  duiing  September  was 
therefore  about  50  tons  less  than  during  the  preceding 
month,  and  owing  to  the  fact  that  no  spiegeleisen  was 
made,  in  September,  the  total  production  of  ferro-alloys 
shows  a  very  marked  deci-ease  from  the  August  figui'cs. 
There  was  no  change  in  September  of  the  number  of 
furnaces  in  blast.  There  were,  therefore,  five  furnaces 
operating  at  the  close  of  the  month,  namely :  two  at 
Saut  Ste.  Marie,  one  at  Hamilton,  and  two  at  Sydney. 
This  leaves  fifteen  furnaces  idle  throughout  the  month. 

The  total  output  of  pig  iron  during  the  nine  months 
ending  September,  amounted  to  457,157  tons,  or  slightly 
over  63  per  cent  of  the  amount  produced  during  the 
same  ])eriod  in  1920.  The  production  for  the  half  year 
amounted  to  (i9  per  cent  of  the  total  foi-  the  same  pei'- 
iod  in  1920. 

Tlic  past  tliree  months  liave  been  very  quiet  in  the 


iron  trade,  but  there  has  been  a  gradual  improvement  in 
the  steel  indu.stry  of  I'nited  States  during  the  past  two 
months,  and  as  the  trend  of  Canadian  output  parallels 
that  of  the  United  States,  it  is  probable  that  a  gradual 
improvement  will  be  noted  during  the  closing  months 
of  the  year. 

Table  1  (a)  shows  the  production  of  pig  iron  bv  grades 
and  ferro-alloys  rluring  the  month.  For  cora'pari.sftn. 
Table  (b)  shows  the  corresponding  data  for  the  month 
of  August,  and  Table  1  (c)  shows  the  total  output  for 
the  nine  months  of  the  calendar  year  to  date. 
No.  of  blast  furnaces: 


Active 
Idle  .  . 


First  of 
Month 
5 
15 


End  of 
Month 
5 
15 


Table  2  (a)  shows  the  average  monthly  production  rf 
pig  iron  in  Canada  for  the  ten-year  period  from  1907  to 
191(i,  inclusive,  and  Table  2  (b)  shows  the  actual  pro- 
duction by  months  for  the  years  1917  to  date. 

TABLE  2  (a) 
Avcrafje  Monthh)  Prodiu-tion  of  Pig  Iron  in  Canada 
1907-191  (i. 
In  lOOO's  of  Long  Tons. 

Monthlv  Average 
  '48 


Year 
1907 
1908 
190!) 
1910 
1911 
1912 
1913 
1914 
1915 
]91() 


47 

56 
60 
68 
75 
84 
58 
68 
87 


PIG  IRON  AND  FERRO-ALLOYS  PRODUCTION  fTons  of  -'240  lbs  ) 
Table  1  (a)  September  1921. 
Pi</  Iron  : 


In  Blast  Furnaces 
For 


Basic  

Foundrv   

Malleable  

Castings  

Total  Pig  Iron  

Total  Ferro-AUoijs  

Table  1  (b)— August— 1921. 
Pig  Iron  : 

Basic  

Foundrv   

Malleab'le  

Castings  

Total  Pig  Iron  

Total  Ferro-Altoi/s  

Table  1  (c)— Total  for  the  nine 
Pig  Iron  : 

Basic  

Foundrv   

Malleable  

Castings  

Total  Pig  lion  

Total  Ferro-Allojjs  


Own  Use 
38,590 
66 


For 


Sale 
409 
4,541 


In  Electric 
For 
Own  Use 


38,656 


46,852 
97 


46,949 
2,453 


4,950 


87 
1,785 
1,234 

3,106 
94 


months  ending  Septeml)er.  1!)21. 


346,538 
33,015 
7,837 

387,390 
9,583 


663 
47,518 
20,976 

69.157 
167 


Furnaces 

For  Sale 


103 
103 
914 


101 
101 
967 


388 
388 
c<.94S 


Total 
Production 
38,999 
4,607 

103 
43.709 
914 


46.939 
1.882 
1.234 
101 

50.156 
3.514 


347.201 
80,755 
28,813 
388 

457.157 
18.698 
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TABLE  -1  (b) 
Total  I'roductioH  of        Iron  in  Cauada  by  Mouths 
Prom  1917  to  Date. 
I  Til  1  ()()() 's  of  Loug  Tons) 

ftloiitli 

Jamiuiy  

February   

March  

April  

Mu)  

Jimc  

July  

Aug^ust  

Septombt'r  

October  

Noveinl)er  

December  


17 

1918 

1919 

1  \yi() 

1921 

80 

93 

73 

41 

7.") 

70 

78 

64 

58 

9o 

8() 

82 

69 

60 

90 

9ri 

83 

77 

39 

97 

94 

74 

87 

56 

89 

92 

59 

80 

55 

83 

98 

54 

84 

54 

90 

86 

60 

93 

50 

90 

85 

51 

94 

44 

92 

9() 

50 

105 

87 

95 

65 

94 

78 

!()() 

70 

54 

Total   1044    1067  819 


To  date 
974  457 
To  date 
81  51 


Monthly  Avera'j;e.  .        87       89  68 
Steel  Ingots  and  Castings. 

lie  fleeting  the  low  output  of  pig  iron  duiing  Septem- 
ber, the  production  oF  steel  ingots  and  castings  declined 
from  72,023  tons  in  the  preceding  month  to  56,447  long 
tons  in  the  month  now  under  review.  The  Avhole  of  this 
decline  wa.s  in  the  output  of  basic,  open  hearth  steel 
ingots,  production  of  l)essemei'  ingots  and  electric  steel 
remaining  at  about  the  same  level  as  during  August. 

Basic  open  hearth  castings  showed  a  small  improve- 
ment rising  from  770  tons  in  August  to  853  tons  in  Sep- 
tember. Bessemer  castings  were  about  the  same  at  140 
tons,  while  electric  .steel  castings  rose  slightly  from  812 
tou.s  to  .075  tons.  Of  the  steel  ingots  and  castings  pro- 
duced during  the  month.  54.754  tons  was  made  by  firms 
for  their  own  further  u.se  and  1,692  tons  was  produced 
for  sale.  The  latter  figure  shows  an  improvement  of 
about  300  tons  from  tlie  amount  reported  for  the  pre- 
ceding month. 

Tlie  total  output  of  s'eel  ingots  and  eastings  for  the 
nine  montlis  eiuling  Se])tember  amounted  to  477,588  long 
tons  as  compared  with  845,000  tons  during  the  first 
three-quarters  of  1920.  The  output  for  this  year  is, 
therefore,  equal  to  about  57  per  cent  of  the  quantity- 
made  in  the  same  time  last  year. 

During  the  nine  months,  tlie  output  of  steel  ingots 
totalled  459,960  long  tons  while  steel  castings  amount- 
ed to  17.628  long  tons.  Makers  pi-oduced  for  their  own 
consumption  459,249  long  tons  of  steel  ingots  of  wdiich 


457,358  tons  was  basic  open  hearth  steel,  the  balance 
being  electric,  acid  open  hearth  or  bessemer  product. 
During  the  same  time,  3,423  tons  of  eastings  was  made 
and  used,  while  a  total  of  14,205  tons  of  direct  steel 
ca.stings  was  produced  for  sale.  Of  this  latter  amount, 
10,890  tons  was  made  in  electric  furnaces,  the  balance 
being  made  by  basic  oi)en  heai'tli,  bessemer  or  acid  open 
hearth  process. 

Table  3  (a)  shows  the  jDroduetion  of  steel  ingots  and 
castings  during  the  current  and  preceding  month,  and 
Table  4  (b)  shows  the  total  output  for  t^e  nine  months 
ending  September.  Tables  4  (a)  and  4  (b)  show  the 
monthly  outputs  of  .steel  ingots  and  castings  for  the 
l)ast  fifteen  years. 

TABLE  3  (b) 
Total  Production  of  Steel  Ingots  and  Castings. 
For  the  Nine  Months  ending  September,  1921. 
Steel  Ingots : 

For  For  Total 

Own  Use       Sale  Production 

457,358    457,358 

239    239 

34  51  85 

1,618  660  2,278 

459,249  711     •  459,960 


Open  Hearth-Basic.  . 

Acid  

Bessemer  

Electric  

Total  Steel  Ingots.  . 
Steel  Castings: 

Open  Hearth-Basic.  1,017 
Acid   4 

Bessemer   212 

Electric   2,190 

Total  direct  steel 

castings   3,423 

Grand  Total  .  .   .  .  462,672 


3,045 
252 
1,118 
10,890 

14,205 


4,062 
256 
1,330 
11,980 

17,628 


14,916  477,588 


TABLE  4  (a) 
Average  Monthly  Production  of  Steel  Ingots  and  Direct 
Steel  Castings  in  Canada,  1907-1916. 
In  1000 's  of  Long  Tons. 
Year  Monthv  Average 

1907    '53 

1908   44 

1909    56 

1910   61 

1911   66 

1912   71 

1913   87 

1914   62 

1915   76 

1916  I   106 


TABLE  3  (a) 

Production  of  Sferl  Ingots  and  Castings  in    Canada  for  tin  Curr(nl  tmd  Preceding  Month. 

(Tons  of   2,240  lbs.) 
August 
For 

Own  U.se    For  Sale 


Total 


September 
For 
Own  LTse 


For  Sale 


Total 


Steel  I ngots  : 

Open   Ileartii-Basic    .  .    .  . 

Acid  

Bes.semer  

Electric  

Total  Steel  Ingots  

Stcrl  Castings: 

Open  Hearth-Basic  

Acid  

Bessemer  

Electric  

Total  direct  steel  casting.s. 


70,088 

70,088 

54,320 

54.320 

2 

3 

5 

>) 

1 

3 

241 

5 

246 

156 

156 

70,3.31 

8 

70,339 

54,478 

1 

54,479 

287 

483 

770 

159 

694 

853 

(i 

9(i 

102 

10 

130 

•  140 

64 

748 

812 

107 

868 

975 

357 

1,327 

1.684 

276 

1.692 

1,968 

Grand  Total 


70,688  1.335 


72.023  54.754  1,692 


56.447 
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TAHLE  4  (b) 
Tniiil  I'lOfhiclioii  of  Steel  hifjois  and  Caslinfjx  in 


('a Hilda  hjf  Months. 
From  1917  to  Date 
(In  lOOO's  of  Long  Tons) 


i»i.om  ji 

1917 

1918 

1919 

1920 

1921 

Januai'N'  

117 

1  'iO 

1  07 

9*2 

40 

Febr)iai\'  

1  ns 

I  Wo 

1  OA 

'10 

84 

59 

Marcb  

136 

141 

100 

97 

53 

April  

125 

149 

75 

93 

27 

Mav  

TOO 

1  Ob 

n.j 

00 

.June  

T  AS 
.1  40 

Do 

01 

J  A 

(id 

.Julv  

1  Al 

on 

94 

54 

August  

130 

1.V2 

54 

105 

72 

September  

1  .{3 

149 

60 

99 

56 

October  

144 

164 

66 

111 

November  

141 

116 

82 

97 

December  

139 

105 

87 

56 

To 

date 

Total  

1  :):)8 

1681 

924 

1109 

477 

To  date 

Montlily  avei-age 

130 

140 

77 

92 

53 

THE  AMERICAN 

ASSOCIATION 
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AD- 

VANCEMENT 

OF  SCIENCE 

AND 

ASSO 

CIATED  SOCIETIES. 


Meets  in  Toronto,  December  27  to  31,  1921. 


The  seventy-fourth  meetuig  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  will  be  held  at 
Toronto,  Canada  by  invitation  of  the  University  of 
Toronto  and  of  th'e  Royal  Canadian  Institute. 

It  may  be  safely  predicted  that  the  seventy-fourth 
meeting  will  be  exceptionally  interesting  and  inspiring 
on  account  of  its  international  character.  More  Can- 
adian men  of  science  will  attend  than  is  usual  for 
meetings  held  south  of  the  international  boundary,  and 
the  scientific  workers  of  the  two  great  English  speak- 
ing nations  of  North  America  will  here  have  oppor- 
tunities for  becoming  even  better  acquainted  than  they 
now  are,  and  for  strengthening  the  bonds  of  mutual 
understanding  and  of  personal  and  national  friendship. 
Arrangements  are  in  progress  whereby,  it  is  hoped, 
several  British  scientists  may  be  present  and  give 
addresses  at  the  various  sessions  of  the  second  Toronto 
meeting. 

The  President  of  the  Association  for  this  year  is 
Professor  Eliakim  H.  Moore,  of  the  T''^niversity  of  Chi- 
cago, one  of  the  di.'^tinguished  mathematicians  who  have 
given  American  mathematics  its  prominent  place  in 
world  science.  Professor  Moore  will  preside  at  the 
opening  session.  Tuesday  evening,  December  27,  at 
which  Doctor  L.  O.  Howard,  of  the  Ihiited  States 
Department  of  Agriculture  will  present  his  address  as 
Retiring  President  of  the  Association.  Dr.  Howard  is 
well  known  to  American  scientists,  through  his  excel- 
lent scientific  work  arvd  in  the  organization  of  the 
T"'^nited  States  Bureau  of  Entomology,  as  well  as 
through  his  untiring  services  to  the  advance  of  science 
and  education  during  his  long  and  successful  period 
as  Permanent  Secretary  of  th"  Association. 

^lany  affiliated,  or  otherwise  associated,  scientific 
societies  will  meet  with  the  Association  at  Toronto, 
for  th?  reading  of  pai)ers,  for  scientific  disciission,  and 
for  the  presentation  of  presidential  addresses,  and  the 
sections  of  the  Association  will  also  hold  sessions  in 
many  instances.    The  Association  is  becoming  increas- 


ingly an  affiliation  and  co-operativ?  organization  of 
the  nujnerous  special  scientific  societies  of  America  and 
it  is  provided  that  the  affiliated  societies  meeting  with 
the  Association  shall  have  charge  of  the  programs  for 
the  presentation  of  j)apers  in  their  respective  fields. 
Each  of  the  retiring  Vice-Presidents  of  the  Association, 
one  for  each  of  its  sections,  will  present  his  scheduled 
addrci^s  on  some  aspect  of  his  own  special  province. 


ELECTRIC  SMELTING  OF  IRON  ORE 

By  FRANK  IlOi)S(jN 
President  Electric  Furnace  Con.struction  ( 'o., 
Philadelphia. 

A  statement  was  made  at  a  recent  meeting  of  the 
officers  of  the  American  Mining  Congress  in  Washing- 
ton by  Charles  W.  Potts,  mine  operator,  of  Bearwood, 
Minn.,  that  "Present  known  reserves  of  high-grade  iron 
ore,  ba.sed  upon  con.stantly  expanding  requirements  of 
the  steel  industry,  will  be  exhausted  in  twenty  years, 
and  the  meichantable  grades  of  iron  from  the  great 
mines  of  Minnesota  will  be,  at  the  present  rate  of  de- 
pletion, practically  exhausted  within  the  next  fifteen 
years  unless  new  discoveries  are  made." 

The  tremendous  significance  of  this  rapid  depletion 
(tf  native  high-grade  iron  ore  has  not  yet  been  fulJy 
i-ealized,  but  a  glance  at  the  capital  invested  in  iron 
and  steel  and  kindred  industries  and  its  importance  na- 
tionally will  make  anyone  .see  the  gravity  of  the  situa- 
tion. As  in  the  olden  days  the  posses-sors  of  metals  ruled 
the  world,  so  today  control  of  iron  is  inseparably  linked 
with  world  leadership.  If,  as  Mr.  Potts  states,  our 
available  high-grade  ore  will  be  depleted  in  twenty 
years,  is  there  not  also  a  grave  danger  of  our  po- 
sition toda.v  in  the  world's  markets  pa.ssing,  unless  the 
vast  deposits  of  iron  sands  and  low-grade  ores  in  this 
country  are  properly  exploited?  Other  countries — 
China,  Japan,  Brazil.  India — with  cheap  labor,  have 
immense  deposits  of  iron  ore.  They  have  water  power 
available  aiul  already  are  installing  laree  smelting 
furnaces  optM-ated  electi-ically  fur  reducing  the  irun  ores. 
Commercial  Feasibility  of  Electric  Smelting  of  Low- 
Grade  Iron  Ore. 

The  electric  smelting  furnace  —  using  cheap  water- 
generated  jiower  —  will  very  jirobably  in  the  next  few 
.vears  open  up  a  vast  supply  of  iron  ore  at  present  con- 
sidered almost  worthless.  Immense  deposits  of  iron 
sands  and  low-grade  ores  occur  in  the  Adirondaeks,  on 
the  Pacific  Coast  and  in  many  other  parts  of  the  coun- 
try. These  ores  ai'e  at  present  useless,  as  they  cannot 
be  economicall.v  treated  in  the  ordinary  standard  blast 
furnace.  Most  of  these  deposits  are  in  places  where 
power  is,  or  could  be  generated  very  cheaply;  the  ore 
can  be  concentrated  and  smelted  into  iron  by  specially 
designed  electric  furnaces. 

The  one  thing  essential  after  the  financial  backing 
is  obtained  is  the  selection  of  the  right  type  of  equip- 
ment for  the  work.  Many  previous  attempts  to  smelt 
these  ores  electrically  have  failed.  <nving  to  wioug  or 
no  jiroper  technical  advice.  A  recent  Issue  of  The 
Foundrif  statixl  there  are  no  less  than  seventy  so-called 
"direct"  processes,  for  making  steel  direct  from  ore. 
Some  of  these  are  feasible  luuler  certain  conditions,  but 
they  should  not  be  attempted  except  on  advice  from  dis- 
interested metallurgists  who  have  had  practical  electric 
smelting  experience.  These  "direct"  and  "secret"  pro- 
ees.ses  to  give  steel  direct  from  ore  are  the  snag  that  has 
sunk  many  promising  ventures. 

There  are  several  known  and  proved  processes  for 
electric  iron  smelting,  ehief  of  which  is  the  Swedish 
Electrometall  process.    Already  twenty-seven  large  in- 
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stallations,  with  a  total  i-ai)ac-ity  of  100, 000  k\v.,  are  run- 
ning or  under  construction  in  various  parts  of  the  world. 
This  type  of  electric  smelter  uses  tlie  gases  generated  in 
the  melting  zone  to  preheat  and  partly  reduce  the  char- 
ge; it  does  not  attempt  to  make  steel  direct,  but  in  several 
eases  the  product  is  being  tapped  out  into  metal  mixers 
or  open  hearth  furnaces  and  from  there  into  finishing 
electric  furnaces.  Dr.  KStansfield  in  his  report  on  the 
comnieicial  feasibility  of  electric  smelting  of  iron  ores 
in  British  Cohunbia,  writes: 

"In  Sweden  the  Electrometall  type  of  electric  smelt- 
ing furnace  has  proved  very  satisfactory  for  the  produc- 
tion of  low-silicon  pig  iron.  This  is,  as  far  as  I  am 
aware,  the  only  ty])e  of  electric  furnace  that  has  ever 
attained  commercial  success  in  the  production  of  pig 
iron  fr(»m  ores.  If  a  permanent  smelting  i)lant  were 
being  erected,  tlio  Swcdisli  type  of  fnnuicc  would  be 
selected. "' 

Considerable  pul)licity  has  been  given  i-ecently  to 
what  was  termed  a  recent  -Japanese  discovery  that  iron 
sand  and  low-grade  ores  could  be  smelted  and  made 
into  steel.  There  is  nothing  new  i)i  this  invention;  as 
long  ago  as  1907  John  T.  Jones,  of  Iron  Mountain, 
Mich.,  had  devised  a  similar  process  for  treating  low- 
grade  ores.  H.  A.  Greaves  and  H.  Etchells,  English 
scientists  and  inventors  of  the  successful  "Greaves-Et- 
chells"  electric  steel  furnace,  also  brought  out  a  pro- 
cess a  few  years  ago.  in  wliich  black  iron  sand  was  pass- 
ed down  a  rotating  tube  or  kiln  and  from  there  to  a 
finishing  electric  furnace.  The  ore  in  this  tube  is  pre- 
heated and  i)aitly  reduced  by  the  gases  given  off  in  the 
electric  furnace,  and  finished  steel  from  sand  and  has 
repeatedly  been  made  by  tlieir  process. 

A  French  inventor,  Monsieur  Basset,  uses  a  similar 
method,  but  in  his  case  external  or  additional  heat  is 
applied  to  the  ore  pi'oceeding  through  the  preliminary 
tube. 

Advantages  of  Electrically  Made  Pig  Iron. 

As  long  as  high-grade  ore  is  available  and  coke  rea- 
sonable in  price,  these  electric  processes  of  ore  reduc- 
tion cannot  hope  to  compete  with  the  standard  blast 
furnace  in  anything  but  charcoal  iron  —  or  iron  of  spe- 
cial analysis.  With  the  falling  off  in  available  sui)plies 
of  high-grade  ore  and  the  generation  of  cheap  electric 
power  from  water  power,  the  electric  smeltei's  will  come 
into  theii-  own.  They  can  undoubtedly  make  iron  su- 
perior in  ([uality  to  that  made  in  the  standard  blast 
furnaces.  Very  thorough  tests  made  in  Sweden  and 
England  with  this  electrically  made  pig  iron  also  proved 
that  by  its  u.se  in  the  open-hearth  furnaces  considerable 
time  could  be  saved  in  the  steel-nuiking  operations. 
Actual  figures  have  not  been  published,  but  in  a  num- 
ber of  cases  that  came  directly  inider  the  writer's  notice 
the  saving  in  time  per  heat  of  steel  was  between  IY2  ^^(^ 
31/2  hours. 

Although,  therefore,  the  initial  cost  of  electric  pig 
inm  may  still  be  somewhat  higher  than  ordinary  blast- 
furnace j)ig  iron,  yet  considerations  such  as  that  men- 
tioned above  and  the  extreme  purity  of  the  electiMc  iron 
<lo  not  make  the  difference  in  First  cost  as  large  as 
■would  at  first  appear. 

The  electric  smelter  can  also  (■(■(nioinicjilly  haiuile  a 
very  large  pro[)ortion  of  turnings,  l)orings  and  cheap 
scrap  in  its  charge  —  material  that  is  not  suital)le  ex 
cept  in  small  i)roportioMs  in  the  standard  blast  fuinaee. 

In  places  like  the  Pacific  Coast,  where  good  ore  is 
available  near  eheaj),  waler-generaled  electric  power  and 
where  at  present  most  of  the  coke,  i)ig  iron  or  steel  has 
to  carry  heavy  freights  from  the  Ea.st,  there  is  a  splendid 
opening  for  someone  with  vision  ahead  to  put  down 
elt'ctric  .smelters  and  .steel  jilant. 


Commercial  Feasibility  of  Electrically  Made  Steel- 
Probably  the  future  metiiod  of  making  even  cheap 
.steels  will  be  to  take  hot  blast-furnace  metal,  either  from 
electric  or  standard  blast  furnaces,  directly  into  a  large 
metal  mixei-  where  additions  of  oi'e,  cheap  borings  and 
turnings  could  be  added,  fi-om  thei-e  to  a  bessemer  con- 
verter, where  the  metal  would  be  given  a  partial  blow 
only,  and  the  deoxidizing  and  finisliing  off  would  be 
done  very  quickly  in  a  series  of  electric  furnaces. 

In  the  process  outlined  there  would  be  practically  no 
loss  of  heat  in  the  whole  operation,  the  addition  of  ore 
and  cheap  scrap  in  the  foi  m  of  borings,  etc.,  in  the  mixer 
would  cause  a  thermic  reaction  and  generation  of  heat, 
the  bessemer  operation  would  add  more  heat,  and  all 
that  the  electric  furnace  would  have  to  do  would,  be  to 
deoxidize,  adju.st  tempei-aturc  and,  w^here  necessary, 
refine  or  make  additions  of  alloys.  The  writer  is  con- 
fident this  process  would  make  the  cheai^est  .steel  in  the 
world. — Chemical  and  Melallargical  Eiigiiicerwfj. 


IRON  AND  STEEL  RAIL  HISTORY. 

Announcement  last  w^eek  of  a  common  price  of  $40 
for  Bessemer  and  open-hearth  rails  recalls,  says  "Iron 
Age"  of  the  3rd  instant,  the  verj^  interesting  statistical 
history  of  these  two  products  and  also  that  of  iron  rails. 
The  open-hearth  rail  was  not  an  important  factor  for 
a  good  many  years  after  the  total  of  open-hearth  in- 
gots had  become  considerable.  Until  1877  more  iron 
rails  than  .steel  were  rolled,  and  it  was  not  vmtil  1883 
that  the  mileage:  of  steel  rails  in  track  exceeded  that 
of  iron  rails — 78,491  miles  against  70,692  miles.  In 
1978  the  production  of  Bessemer  rails  w-as  610,682  gross 
tons,  while  only  8,168  tons  of  open-hearth  rails  w^ere 
rolled,  and  the  production  of  iron  rails  was  375,143 
tons.  In  1883  the  production  of  open-hearth  rails  was 
8,202  tons  and  that  of  iron  rails  had  declined  to  57,994 
tons,  wdiile  the  output  of  Bessemer  rails  was  1.148,709 
tons.  In  1890  production  of  Bessemer  rails  w^as  1.867,- 
837,  that  of  iron  rails  13,882  tons  and  that  of  open- 
liearth  rails  3,588  tons.  Production  of  open-Tiearth  rails 
increased  until  in  1907  it  amounted  to  252,704  tons, 
while  3,380,025  tons  of  Bessemer  rails  were  rolled  and 
only  925  tons  of  iron.  Open-hearth,  wnth  a  production 
of  1,676,923  tons,  passed  Bessemer  in  1911,  wh?n  the 
Bessemer  output  was  1,053,420  tons.  The  open-hearth 
output  reached  its  highest  i)oint  in  1913  wij-h  2,527,710 
tons  compared  with  817,591  tons  of  Bessemer.  Manu- 
facture of  iron  rails  ended  wnth  234  tons  in  1911.  Bess- 
emer tonnage  declined  in  1920  to  142,899  compared 
with  2,334,222  of  open-hearth.  A  considerable  part  of 
the  Bessemer  tonnage  now  rolled  is  light  rails. 

Tn  1906  the  price  of  opeii-hearth  rails  was  fixed  at 
$2  higher  than  that  of  Bessemer  rails.  ThetJatler  had 
been  selling  since  1901  at  $28  and  the  price  was  not 
changed  until  May,  1916,  when  there  w^as  an  advance 
of  $5.  The  differential  of  $2  was  maintained  by  in- 
dependent companias  until  last  week,  although  re- 
cently ignored  by  the  Steel  Corporation.  If  the  new 
price  of  $40  be  compare,!  with  $30  before  the  Avar,  it 
represents  very  nearly  tlie  same  percentage  above  the 
])re-war  price  as  is  now  maintained  nn  other  steel  pro- 
ducts. 

llolley  uiany  years  ago  predicted  that  the  open- 
hearth  would  one  day  attend  the  funeo-al  of  the  Bess- 
emer converter,  and  more  recently  the  passing  of  the 
Bessemer  has  been  predicted  on  the  basis  of  its  dimin- 
ishing percentage,  the  production  of  open-hearth 
steel  in  1920  having  been  32,671,895  tons,  i-omiiared- 
with  8.8S3.()S7  tons  of  Bessemer.  .Xs  has  been  pointed 
nut   fre(|ucntly.  tin'  cm |iln\ nn-nt  nf  tlie  Bessemer  pro- 
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cess  ill  making  stcol  for  certain  purposes  is  likely  to 
continue.  The  clean  threading  of  Bessemer  steel  pipe 
commends  it,  and  Britisli  importe^rs  of  American  skelp 
continue  to  call  for  the  Bessemer  product.  The  ad- 
vantage of  Bessemer  steel  in  rolling  tin  plate  and  sheets 
is  also  well  known.  And  as  long  as  duplexing  con- 
tinues to  expand,  with  its  large  outputs,  its  freedom 
from  dependence  on  scrap  and  its  necessary  employ- 
ment where  the  only  available  ores  run  up  silicon 
beyond  the  l)asic  limit,  tlieie  will  still  be  a  call  for  the 
Bessemer  converter. 


A  NEW  ROASTER. 

A  modification  of  the  ordinary  McDongall  roasting 
furnace  ha;^  been  developed  at  the  Copper  Queen 
smelter  at  Douglas.  Ariz.,  and  is  described  in  a  paper 
prepared  by  J.  M.  Samuel  for  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  entitled  the 
"Queen  Hearth  Roaster." 

The  following  assumptions  were  made  in  the  develop- 
ment of  the  design  of  the  new  plant:  (1.)  Outside 
diameter  to  be  18  ft.  (limited  by  size  of  building).  (2.) 
Sulphur  elimination  to  be  30  lb.  per  sq.ft.  of  hearth 
area  per  twenty-four  hours  (standard  practice  at  the 
Calumet  and  Arizona  smelter).  (3.)  Outgoing  gases 
to  contain  5  per  cent  s\ilphur  dioxide  by  volume. 
(Higher  content  of  sulphur  dioxide  has  been  found  to 
result  in  decreased  capacity).  (  4.)  Gas  velocity 
through  ports  not  to  exceed  10  ft.  per  second.  (With 
low  gas  velocity  a  given  draft  will  draw  more  air 
through  the  furnace,  and  also  less  trouble  will  be  had 
from  accretions). 

Conservation  of  heat  was  obtained  by  building  the 
bottom  hearth  of  Kieselguhr  insidating  brick  and  pro- 
viding space  for  a  reasonable  bed  of  roasted  ore.  Lat- 
eral radiation  losses  were  taken  care  of  "by  backing  the 
walls  between  skewbacks  with  a  layer  of  insulating 
brick  and  also  by  reducing  the  distance  between 
hearths  to  a  minimum.  The  close  hearth  spacing  was 
obtained  in  the  following  ways. 

1.  A  conical. arch  with  a  rise  of  25-32  in.  per  ft.  was 
used,  fire  brick  of  special  shape  being  used  in  the  con- 
struction. Tn  addition  the  arches  were  tapered  from 
8  in.  thick  at  the  outer  end  to  4  in.  thick  at  the  inner. 

2.  The  arms  were  sCt  pai-allel  to  tlie  arches  and 
were  made  of  6-in.  steel  casing. 

3.  The  clearances  were  reduced  to  3^/2  in-  3s  the 
minimum  allowance  between  the  rabble  teeth  and  the 
hearth ;  also  between  the  top  of  the  arm  and  the  under- 
side of  the  hearth  roof. 

The  top  hearth  w^s  made  of  cast-iron  plates,  to  allow 
a  minimum  transfer  of  heat  from  the  outgoing  gases 
to  the  incoming  ore.  Six  rabble  arms  were  used  on  this 
hearth,  with  12-in.  blades  set  at  between  20  and  30 
deg. 

Inasmuch  as  probably  40  to  50  per  cent  of  the  sul- 
phur oxidation  takes  place  as  the  ore  drops  from  one 
hearth  to  the  next,  special  attention  was  paid  to  secur- 
ing a  proper  amount  of  air  at  the  drop  holes.  Also, 
oxidation  is  promoted  by  frequent  stirring.  For  that 
reason  the  roa-ster  was  equipped  with  a  variable  speed 
motor,  so  that  any  speed  between  one  revolutioji  in 
twenty  seconds  and  one  in  fifty-  five  seconds  could  be 
obtained. 

Tests  of  the  new  roaster  sliowed  considerably  in- 
creased capacit.v,  especially  with  a  feed  low  in  mois- 
ture. Low  moisture  also  results  in  increasing  the  tem- 
perature of  the  product  and  increasing  the  sulphur- 
dioxide  content  of  the  outgoing  gases. 


EXPERT  FOR  TORONTO  UNIVERSITY. 

Mr.  E.  A.  Allcut  Joins  Staff  as  Professor  in  Depart- 
ment of  Themio-dynamics/.. 

Toronto  gains  another  useful  citizen  in  the  arrival- 
recently  of  Mr.  E.  A.  Allcut,  the  new  Associate  Pro- 
fessor in  the  Department  of  Thermo  dynamics,  L'niver- 
sity  of  Toronto.  Prof.  Allcut  is  well  qualified  for  the 
position,  having  graduated  from  Birmingham  (Univer- 
sity with  honors  in  chemical  engineering.  Later  he 
took  the  M.Sc  degree,  the  Bowen  Research  Scholarship, 
and  the  Heslop  Gold  Medal.  The  results  of  his  research 
work  on  producer  gas  were  read  before  the  Institution 
of  Mechanical  Engineering.  He  is  an  associate  member 
of  both  the  Institute  of  Mechanical  Engineers  and  the 
Institution  of  Civil  Engineers,  as  well  as  As.sociate 
Fellow  of  the  Royal  Aeronautical  Society.  For  15 
year,'*  he  was  engineering  lecturer  in  the  Smethwiek 
Municipal  Technical  Institute. 

Prof.  Allcut  was  associated  with  the  early  experi- 
mental work  on  the  Humphrey  internal  combustion 
pump.  Later  he  was  manager  of  the  engineering  and 
testing  machine  departments  of  "W.  &  T.  Avery,  Ltd., 
of  Birmingham.  This  department  was  the  original 
shop  of  the  old  firm  of  James  Watt  &  Company.  Dur- 
ing the  war  Prof.  Allcut  designed  a  large  number  of 
special  machines  for  testing  materials  used  in  the  con- 
struction of  aeroplanes,  aeroplane  engines,  shells,  etc. 
At  the  close  of  the  war  he  became  Chief  Inspector  of 
Materials  for  the  Austin  Motor  Company  of  Northfield, 
and  was  sent  last  year  to  France  to  reorganize  the 
tractor  plant  of  the  company  near  Paris.  On  his  return 
he  set  up  in  practise  as  a  consulting  engineer.  Prof. 
Allcut  is  a  Freemason  and  a  prominent  Wesleyan  Me- 
thodist. 


WORK  ON  MANITOBA  POWER  DEVELOPMENT. 

The  first  units  of  tlie  Manitoba  Power  (Jompany"s 
.i?10,000,000  power  development  scheme  on  the  Winni- 
peg River  have  been  started  by  Eraser  Brace  Construc- 
tion ('o.,  of  Montreal,  and  preparatory  work  will  be 
pushed  during  the  winter,  said  James  II.  Brace.  Large 
contracts  for  materials  will  be  placed  and  other  or- 
ganization work  completed  this  winter,  so  that  everj*- 
thing  will  be  in  readiness  for  actual  construction  work 
early  in  the  spring. 

As  already  announced,  the  Eraser  Brace  Company 
has  been  awarded  the  contract  for  $7,500,000.  coverin? 
practically  all  construction  of  development  scheme, 
and  since  the  completion  of  the  financial  arrange- 
ments, has  assumed  command  of  the  works  on  the 
Winnipeg  River. 

A.  W.  McLimont,  Vice-President  of  the  Winnipeg 
Electric,  who  has  ret\irned  from  Montreal,  expresses 
himself  as  satisfied  Avith  financial  and  other  arrange- 
ments made  in  connection  with  the  new  power  com- 
pany. 


INSTITUTE  OF  CHEMISTRY. 

The  first  meeting  of  the  session  of  the  Queen's  Uni- 
versit.v  branch  of  the  Canadian  Institute  of  Chemistrv 
was  held  in  Gordon  Hall.  Kingston,  Ont.,  on  Tuesday. 
Oct.  25.  The  Kingston  branch  of  the  Institute  was 
formed  last  spring.  Although  many  of  the  members 
of  the  staff  of  the  department  of  the  chemistrv  at 
Queen's  I^niversity  were  already  members  of  the  In- 
stitute, it  is  \inderstood  that  Queen's  has  the  distinc- 
tion of  being  the  first  uuiversit.v  to  form  a  student 
branch. 
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DOMINION  PRODUCTS 

D  OMINATE 


ROLLING 
MILL  EQUIPMENT. 

RUBBER  WORKING  MACHINERY. 

HERRINGBONE  GEAR  DRIVES.  CUT  UNDER 
FAWCUS  PATENTS. 

HEAVY  OIL  ENGINES:  MARINE  and  STATIONARY. 

DRIVE.  LINE  and  PROPELLER  SHAFTING. 
STERN  TUBES  and  GLANDS. 

MACHINED— HIGH  GRADE  IRON 
CASTINGS  FROM  AIR 
FURNACE  AND 
CUPOLA. 


MANUFACTURED  BY 

DONimON  STEEL  PRODUCTS  CO.  LIMITED 

ENGINEERS  AND  MANUFACTURERS 

BRANTFORD,  ONT-  -     CANAD  A 

Cable  Addrr»     DOMINION    CRANTFCRO'  CadF%  Uvrd  A  B  C  .  Sih  td.lioii 
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STORIES  of  the  SEA 

AND  THE 

Grand  Bank  Fishermen 

by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 
A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.    A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1,75 

THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK    COMPANY,  Limited 

TORONTO,  ONT. 
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Iiifonnatioii   

Is  tlie  life  blood  

Of  t,ii('  stool  industry  

And  your  technical  pages   

Aro  the  best  sources  of  new  ideas  .  .  .  . 
Concerning  methods  and  machines  .  . 

For  improving  production  

Moreover   

There  are  only  two  ways   

To  get  this  valuable  material   

You  must  eit/ier  spend  a  day  a  \yeek 
Heading  the  eighteen  publications  or  . 
$6.00  a  year   

And  f  if  toon  minutes   

With  the  oidy  magazine  that   

Digests  informative  arti«l«8   

In  more  than  600   

liuluslrial  publications   

And  what's  more   

You  can  prove  it   

By  simply  sending   

Tihe  ('ou]ion   


THE  INDUSTRIAL  DIGEST,  Dept.  S. 

25  West  45tli  St.,  New  York,  N.  Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  8ix  Dollars  after  two  issues. 

Xaiii(>    Position  


Finn   

Address   

Citv    Province 


KERR  LAKE  ANNUAL  MEETING. 

Toronto,  27th  Sept. — Kerr  Lake  Mining  Company 
held  its  annual  meeting  recently  in  New  York,  and. 
according  to  wire  information  received  by  Hamilton 
B.  Wills  and  Company,  company  income  for  the 
year  ending  August  31  totalled  $195,820,  as  com- 
pared with  $1,091,282  during  the  1920  fiscal  year.  The 
financial  report  presented  to  shareholders  contained 
comparisons  between  the  last  two  vears  as  follows : 

Total  income  195.820  $1,091,282 

Expenses    143,355  473,230 

Deficit    560,325  473.653 

Previous  surplus   1.962,966  2.436.619 

Total  surplus   1,402,641  1,962.966 

Reports  for  last  year: — Total  income,  $610,243; 
expenses,  $131,264;  balance  on  hand,  $478,979;  divi- 
dends paid  during  year,  $300,000,  leaving  a  total  net 
surplus  of  $178,979. 

The  old  board  of  directors  was  re-elected  for  this 
year. 

The  low  price  for  silver  during  the  year  just  closed 
greatly  interfered  with  the  company's  operations, 
and  with  this  metal  market  steadily  advancing  the 
outlook  for  the  current  vear  is  considered  more  hope- 
ful. 


SMELTER    OFFICIALS    CONFER  WITH 
MINE  OPERATORS. 

Problems  mutual  to  the  Consolidated  Mining  and 
Smelting  Company  of  Canada  and  the  independent 
silver-lead  mine  operators  furnished  the  theme  for 
discussion  at  a  conference  in  Nelson.  B.C.,  between 
the  representatives  of  the  mining  corporation  and  the 
I)rineipal  operators. 

The  operators  came  in  response  to  an  invitation  to 
discuss  subjects  that  it  might  be  "of  mutual  advan- 
tage" to  consider. 

From  the  point  of  view  of  the  Consolidated,  it  was 
explained  that  it  was  a  long  time  since  the  company 
had  met  the  operators  in  conference,  and  that  a  talk 
over  the  situation  would  be  a  good  thing. 

The  company  was  represented  by  J.  J.  Warren,  pre- 
sident ;  S.  G.  Blayloek,  general  manager,  and  T.  W. 
Bingay,  comptroller.  The  operators  at  the  confer 
ence  included  Clarence  Cunningham.  Alamo :  James 
Anderson  of  the  Ruth;  W.  E.  Zwickv,  of  the  Cork- 
Province;  S.  S.  Fowler,  of  the  Blue  Bell:  John  B. 
W^hite  and  Oscar  White,  of  the  Silversmith:  W.  A. 
Cameron,  of  the  Rambler-Cariboo ;  J.  P.  McFadden. 
of  the  Roseberry-Surpriso :  Paul  Lincoln,  of  the  Noble 
l^'ive,  and  Randolph  Bruce,  Invermere. 

Messrs.  Warren  and  Blayloek.  after  the  conference, 
went  on  board  the  Crow  boat,  to  proceed  to  Kimberley. 
Mr.  Bingav  returned  to  Trail. 


AMERICAN  FIRMS  SELL  ROLLING  STOCK 
TO  ARGENTINA. 

A  joint  contract  was  secured  last  week  from  the 
Argentina  State  Railways  by  Baldwin  Locomotive 
Works  and  ^liddletoii  Car  Company,  a  subsidiaiy  of 
the  Standard  Steel  Car  Company,  for  railroad  equip- 
ment oosting  $13,000,000.  The  contract,  which  is  sub- 
ject to  the  approval  of  the  President  of  the  republic, 
calls  for  the  delivery  of  85  locomotives  and  2,000 
freight  cars  and  spare  parts.  Five-year  Treasury  notes 
of  the  Argentina  Government  bearing  6  per  cent,  were 
accepted  by  the  companies  in  payment.  Two  German 
corporations  were  competing  for  this  business. 
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AccmuulatorB,  Hydraulic: 

Sriiait-'I'uriiei-    M;i<-liiiie  Co..    Hainilloii.  Ont 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  Compraaaors: 

U.  T.  Ulliiiaii  &  Co.,  Montreal. 
AInminum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
Ang-le  Bars: 

.Stftl  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
l  iiited  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
l  iiited  State.s  Steel  I^roducts  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
AxlM,  Car: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 

United  States  Steel  Products  Co.,  Montreal. 

Axles,  Iiocomotive: 

Nova  Siotia  Steel  &  Coal  Co..  Limited,  New  Glasgow,  N.S. 

L'uited  State.s  Steel  Products  Co.,  Montreal. 

ft  irrel  Stock  (Black  Stc«l  Sheets) : 

Seneca  Iron  X,  Sleel  Co..  Buffiilo.  N.Y. 
Steel  Co.  of  Canada,  Ltd»,  Hamilton,  Ont. 

«  .Ts: 

Dominion  Iron  &  Sleel  Coy..  Ltd.,  Sydney,  N.  S. 

I'nited  States  Steel  Products  Co.,  Montreal. 

Burs,  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney,  N.  S. 

l''ermisoii  Sleel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada.  Hamilton,  Ont. 

Heals,  McCartliy  &  Rogers,  Buffalo.  N.Y. 

Nova  Scotia  Sleel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 

Canadian  Drawn  Sleel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadla7i  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney.  N.  S. 

Nova  Scotia  Sleel  &  Coal  Co..  TJmlted.  New  Glasgow,  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  Iron  &  Sleel  Coy..  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Sleei  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Bnhber: 

Diiiilop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 
Benzol: 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Cor«: 

Hyde  &  .Son.f.  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  &  Krown  Structural  Steel  &  Iron  Works,  Ltd.,  Toronto 
ToroTito  Iron  Works,  Toronto,  Ont. 

Black  Steel  Sheets: 

B.  eS.-  S    H   Thompson  &  Co.,  Ltd. 
Seneca  lion  &  Steel  Co.,  Buffalo,  N.Y. 
Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Dominion    Foundries  &   Steel,    Ltd.,    Hamilton,  Oni. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Steel  Co.  of  Canada.  Ltd..  Hamilton,  Ont. 
fnlted  States  Steel  Products  Co.,  Montreal. 

Boilers:  • 

Sterling  Engine  Works,  Winnipeg,  Man. 
R.  T.  Gllman  &  Co.,  Montreal. 


Bolts: 

Baine.M  &  Peckover.  Toronto,  Ont. 
Sleel  Co.  of  Cani.da.  Ha.jillton,  Ont 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Bolts,  Xallwsy: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Bolts,  Wats,  BlTots: 

Canadian    Tub*    *    Iron    Co.    lAA  Montreal 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thomp.soii  &  Co.,  Ltd. 
Seneca  Iron  &  Sleel  Co.,  Buffalo.  N.Y. 
Quigley  Furnace  Specialties  Co..  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto,  Ont. 

Brlck-lnsuIatlng:  ■ 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridges : 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

I'edlar  I'eople.  Limited.  Osbavva,  Onl. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 


Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Onl. 


Gaskets,  Bubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth   Mfg.  Co.,   Ivimited,  Hamilton,  Ont. 

Castings,  Brass: 

Wentwor'h    Mfcr    Co..   Limited,   Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth   Mfg.   Co..   Limited,   Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian   Sleel  Foundries.   Ltd.,   Montreal  P.Q 
Electrical  Fittings  &  Foundry.  Titd.,  Toronto.  C'nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Klckel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Sleel   Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Sleel  Foundry  Co..  Hamilton,  Ont. 
.loliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  Si  Brown  Structural  Sleel  cfe  Iron  Works,  Ltd.,  'i'oruu:< 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian   Sleel   Foundries.   I^ld..   Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel,  Ltd..  Hamilton,  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd.,  Toronto,  Ont 
Milton  Hersey  Co.,  Ltd..  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  loathe  and  Boring  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S.A. 

Tniti  il  St.iti  s  Steel  Trnduots  Co.,  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beverldge   Supply   Company,   Limited,  Montreal. 


Consultlnr  Englnesrs: 

W.  E.  Moore  &  Co.,  Ltd.,  PltUbUTf,  P». 
W    8.  Tylsr  Co  .  CleveJand 
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CANADIAN  CAR  CO.  S  ORDERS. 

It  WHS  ;miii>uiicf(l  on  the  2(itli  of  last  innnth  tlint  tlic 
Caiuulitin  Cfir  CoinpHiiy  liiis  received  nii  order  Vroiii  tlir 
Xfitional  Rfiilways  for'tlie  repair  of  1,000  cars.  W.  F. 
Aiif^us.  Vice-President  of  the  company,  stated  that  500 
of  these  avo  uld  be  liaiidled  at  the  Amherst  plant,  and 
the  same  number  i?!  :\r()ntreal,  and  that  the  work  would 
pive  employment  to  a  larjje  number  of  men  at  both 
plants. 

It  is  generally  believed  this  order  will  at  least  <ro 
some  distance  toward  placing^  the  company  in  a  position 
to  pav  the  dividend  on  the  preferred  stock  which  was 
deferred  a  little  while  apro.  There  is  some  expectation 
that  further  orders  of  this  nature  will  be  friven  out 
later.  The  railroads  have  been  economizing  for  some 
time,  and  in  the  ordinary  course  of  events  a  good  deal 
of  equipment  will  need  overhauling. 

Other  car  building  companies  are  understood  to  be 
receiving  orders  in  this  connection. 

Tlie  .^2,000,000  order  for  new  cars  which  Canadian 
Car  and  Fouiuln^  received  two  months  ago  from 
Kussia  was  completed  well  before  the  end  of  last  month. 
The  first  shipload  of  cars  started  loading  on  the  26tli 
ult.,  and  the  fourth  and  last  shipload  was  expected  to 
leave  by  the  middle  of  this  month.  Payment  for  this 
order  \vas  made  through  Stockholm,  the  money  having 
been  already  placed  in  a  Canadian  bank  at  Montreal. 


Krecjnan.  'i'lieir  hiiiorafories  and  retort.s  are  now 
available  for  testing  material  from  British,  overseas, 
and  foreign  sources.  Accurate  data  will  be  given  as 
to  the  maximum  yield  of  oil,  the  value  of  the  distillates 
S8iT?0Tjn.i90  ^u\\\'nonv..i^(U)  JO  l^^'^  P'"^  'ssnptsa.!  ptiR 
of  analvses  and  complete  reports  upon  the  best  method 
of  treatment  to  secure  a  maximum  economic  return 
will  be  issued.  A  Freeman  Multiple  Low  Temperature 
Retort  is  being  erected  capable  of  treating  10  tons  of 
material  per  day.  and  owners  of  coal,  lignite  and  shaie 
are  notified  that  the  company  is  now  in  a  position  to 
accept  orders  for  10-ton  tests. 


COCKSHUTT  PLOW  COMPANY. 

The  annual  meeting  of  the  Cockshutt  Plow  Com- 
pany was  held  at  Brantford  on  the  Hth  instant.  The 
annual  report,  as  i)ublished  recently,  was  submitted 
and  expression  given  to  the  feeling  that  under  the  cir- 
cumstances it  was  a  good  one. 

On  motion  of  C.  Cook  and  W.  H.  Webling,  a  resolu- 
tion of  congratulation  to  President  Harry  Cockshutt 
on  his  elevation  to  the  position  of  Lieutenant-Governor 
was  passed,  a  number  of  speakers  adding  their 
tributes. 

The  directors  were  re-elected  as  follows:  His  Honor 
Lieut-Governor  Harry  Cockshutt,  President;  George 
Wedlake,  Vice-President  and  General  Manager;  S.  E. 
A.  Mott.  Vice-President,  assistant  to  the  General  Man- 
ager and  Treasurer;  F.  Perry  (Montreal),  Sir  Augus- 
tus Nanton  (Winnipeg),  H.  W.  Hutchinson  (Winnipeg) 
Sir  Lomer  Gouin  (Montreal),  G.  K.  Wedlake  (Brant- 
ford), James  Adams  (Brantford),  directors;  A.  K.  Bun- 
nell, Auditor,  and  James  Sweet,  Secretary,  were  con- 
firmed in  their  positions. 


MACHINE  PLANT  FOR  HAMILTON. 

Selecting  Hamilton  for  its  Canadian  factory  by 
reason  of  ?ts  accessibility  of  supplies,  good  labor  mar- 
ket, exceptionally  good  transportation  facilitie.s  and 
the  spirit  of  co-operation  that  exists  among  the  civic 
authorities  and  the  manufacturers,  the  Wallace  Barnes 
&  Co.,  Ltd.,  of  Bristol,  Conn.,  has  located  in  Hamilton 
and  will  commence  operations  at  an  early  date  in  the 
premises  formerly  occupied  by  the  National  Machiner\- 
&  Supply  Co. 

The  ncAv  industry  is  capitalized  at  $300,000  and  will 
employ  about  150  hands.  It  will  specialize  on  all  kinds 
of  screw  machine  products,  springs,  etc.  The  parent 
company  in  Bristol,  Conn.,  is  capitalized  at  $1,510,000 
and  employs  500  hands.  Officials  of  the  Canadian 
branch  are  -  President,  Fuller  F.  Barnes ;  Vice-President. 
Harry  C.  Barnes;  Secretary-Treasurer,  Freeman  M. 
Norton,  and  Directors,  Carlisle  F.  Barnes  and  C.  Victor 
Grantham. 


TREATING  PLANT  FOR  SHALES. 

The  British  Oil  and  Fuel  Conservation.  Ltd.,  of  9. 
Southampton  Street,  Holborn,  London,  W.C.  1,  an- 
nounce that  they  have  taken  over  a  large  Avorks  at 
Willesden.  where  they  are  erecting  laboratories,  retorts 
and  distilling  apparatus  to  demonstrate  their  unique 
plant  for  complete  low  and  high  temperature  treatment 
of  coals,  shales,  and  lignites,  under  the  direction  of 
their   technical    director   and    patentee,  :\Ir.  Nat.  IT. 
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Manufacturers  of 
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PROGRESS 
IN  COKE  MANUFACTURE 

Up  to  the  early  part  of  the  eighteenth  century,  the  iron  and  steel  industry  de 
pended  entirely  on  charcoal  as  a  fuel. 

With  the  clearing  of  the  forests — the  increase  in  population  and  the  growing 
demand  for  iron  and  steel,  it  was  necessary  that  some  other  fuel  be  found  which 
could  be  manufactured  on  a  larger  scale.  This  demand  led  to  the  first  manu- 
facture of  coke. 

For  many  years  coke  was  made  in  very  crude  and  inefficient  ways — first  in  heaps 
and  mounds — then  in  beehive  ovens.  However,  only  a  limited  range  of  oals 
could  be  coked  satisfactorily  by  such  methods  and  as  the  iron  and  steel  industry 
continued  to  grow — the  time  came  when  it  was  just  as  necessary  to  find  a  way  to 
make  coke  more  efficiently  as  it  was  to  find  a  substitute  for  charcoal. 

This  led  to  the  development  of  the  By-Product  Coke  Oven,  in  which  it  was 
found  that  good  coke  could  be  made  from  an  enormously  greater  range  of  coals 
than  could  be  dealt  with  in  the  beehive  oven.  This  development  has  indefinitely 
prolonged  the  life  of  the  iron  and  steel  industry — it  is  estimated  that  the  new  re- 
sources of  coking  coal  which  have  been  made  available  by  the  by-product  oven  will 
be  more  than  sufficient  to  take  care  of  the  estimated  iron  ore  resources  of  the 
world. 

The  By-Product  Coking  industry  has  grown  to  be  one  of  the  most  vital  factors 
in  the  industrial  supremacy  of  this  country.  It  has  done  more  to  make  us  a  self- 
contained  nation  than  any  other  single  agency— ,new  coal  deposits  have  been 
made  available  for  industrial  use — products  worth  milions  of  dollars,  formerly 
wasted  in  smoke  are  recovered  and  turned  into  materials  necessary  to  the  welfare 
of  the  nation — and  it  has  laid  the  foundation  for  our  independence  of  Europe  in 
the  matter  of  dyes. 

While  great  progress  has  been  made,  it  must  continue  until  all  of  the  coke  made 
in  the  United  States  is  produced  in  by-product  ovens.  Since  its  inception,  THE 
KOPPERS  COMPANY  has  taken  the  lead  in  this  industry.  Its  motto  has  been 
"PROGRESS"  and  through  its  trained  specialists  and  research  and  development 
department  it  is  constantly  seeking  to  make  improvements  which  will  insure  the 
greatest  efficiency  in  this  important  field. 

The  Koppers  Company 

Pittsburgh,  Pa. 

Se«  our  exhibit  at  the 
Seventh  National  Exposition  of  Chemical  Indnstries 
8th  Coast  Artillery  Armory,  N.  Y. 
Week  of  September  12th. 

 ft  .  
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Dec'eMil)cr,  1921 


IRON    AND    STEEL    OF  CANADA 


283 


EDITORIAL  -:- 


PROTECTION  IS  ESSENTIAL. 

Till'  ^-eiuM-al  I'li'ctioii  has  ri'sultcd  in  the  overwhelming 
defeat  o\'  ihr  paiiy  whirh  avoweil  its  belief  in  the  ne- 
cessity oT  a  lai-ilT  not  iuert'l\-  for  pvirposes  of  revenue 
l)ut  also  for  the  fos'.eriug  and  protective  of  Canadian 
industrii's.  The  Government  wliieh  has  now  acceded 
to  cftict'  is  expected  to  revise  the  tariff  at  an  early  op- 
portnnity.  It  is  liopcil  by  some,  and  feared  by  others, 
tliat  such  re\ision  will  be  in  a  sharply  downward  direc- 
tion. Whether  these  liopes  and  fears  (as  the  case  may 
be)  are  jus'.ified  or  not  there  is  one  point  on  which  those 
engaged  in  the  iron  and  steel  industry  in  this  country 
will  be  practically  unanimous:  that  is  the  undoubted 
fai-t  that,  if  that  industry  is  to  survive,  it  must  receive 
ade(iuate  tariff  protection.  Tariff  protection  may  be, 
for  otiier  industries,  desirable:  for  this  particular  in- 
dustry it  is  absolutely  essential.  Without  it,  it  cannot 
live. 

Such  tariff  protection  as  the  steel  and  iron  trades  in 
Canada  liave  received  has  not  hitherto  been  adequate  to 
the  circumstances  in  which  they  find  themselves. 
It  has,  however,  sufficed  to  keep  them  in  being,  though, 
so  far  as  the  primary  plants  are  concerned,  it  has  not 
been  sufficient  to  enable  them  lo  flourish  vigorously. 
The  secondary  trades,  it  is  true,  are  in  a  different  po- 
sition, but  they  also  are  the  creations  of  Protection. 

The  .steel  and  iron  trades  in  Canada  occupy  a  posi- 
tion which  is  very  likely  to  make  them  a  definite  object 
of  attack  by  those  who  will  ])ress  their  tariff  views  in 
favor  of  a  sharp  downward  revision  on  the  Govern- 
ment's attention.  They  draw  their  raw  materials  very 
largely  from  outside  this  country's  borders,  and,  in  so 
far  as  they  do  that,  the  industry  cannot  be  said  to  be 
one  that  is  indigenous  to  Canada.  We  are  free  to  admit 
that  it  is  not  based  in  this  couiitiy  on  natural  resources 
in  the  same  way  or  rather  to  tlie  same  extent,  tliat  it  is 
in  Great  r.ritaiii  or  the  United  States.  Hence  the  fis- 
cal purists  who  will  eiuleavor  to  get  the  Government's 
ear  will  assert  that  it  is  superfluous  and  can  be  dispensed 
with.  For  our  part,  we  deny  the  conclusiveness  of  this 
argument.  It  is  our  view  that  a  well-established  .steel 
industry  is  conducive  —  indeed,  essential,  —  to  any 
<-ountry's  industrial  progress.  It  is  a  basic  or  key  in- 
dustry. And  the  condition  of  the  steel  industry  in  any 
country  is  very  generally  regarded  as  a  true  guide  to 
that  country's  ind\istrial  prosjjcrity  and  develo])ment. 

On  many  grounds  it  i>.  in  tlie  very  highest  degree,  ad- 
visable tiuit.  in  resjx'ct  to  the  products  of  its  basic  or 
key  industiies,  n  country  that  asi)ires  to  nationhood 
should  preserve  the  greatest  possible  measuic  of  inde- 


pendence. The  war  taught  the  nations  of  the  world  a 
lesson  in  this  regard  which  should  not  be  lightly  dis- 
missed bj'  any  Canadian  Administration  as  of  small  ac- 
count today.  And,  apart  altogether  from  any  question 
of  the  requirements  of  the  exigencies  of  war,  we  have  no 
shade  of  a  shadow  of  a  doubt  that  the  existence  of  a 
steel  industry  of  our  own  has  had  an  immense,  if  largely 
an  imponderable,  share  in  fostering  the  sentiment  of  na- 
tional consciousness  which,  in  ever-increasing  mea.sure, 
obtains  among  Canadians  today.  Once  let  Canada,  in 
so  vitally  important  a  matter  as  this  basic  or  key  in- 
dustry', become  commercially  subservient  to  the  United 
States,  and  she  must  be  content  —  there  is  no  alter- 
native— to  sacrifice,  to  a  greater  or  less  extent,  her  cap- 
acity for  independent  action,  and  to  abate  something 
considerable  of  her  lofty  national  aspirations. 

These  are  grave  considerations.  For  our  part,  we  de- 
cline to  believe  that  the  new  Government  will  disregard 
them.  That  Government  is  composed  of  Canadian  men. 
They  are  in  a  position  where  they  must  have  abundant 
opportunity  of  judging  of  the  enormous  benefits,  to  in- 
dustry and  labor  and  to  the  financial  position  of  the 
couutiy,  which  have  accrued  from  the  development  of 
this  industrj'.  They  cannot  fail,  either,  to  be  respon- 
sive to  those  national  aspirations  we  have  mentioned 
and  which  form  so  marked  a  feature  of  present-day 
Canadianism. 

If  we  are  right  in  our  contention  that,  whatever  loose 
talk  may  have  been  indulged  in  the  course  of  the 
election  campaign,  the  Government,  now  it  is  in  office, 
cannot  fail  to  pay  regard  to  such  considerations  as  those 
of  which  we  have  spoken,  then  it  must  retain  the  pro- 
tection given  by  the  tariff  to  Canadian  steel  and  iron 
activities.  We  are  very  far  from  admitting  that  that 
measure  of  protection  has,  so  far  as  the  primary  plants 
are  concerned,  met  the  circumstances  of  the  case.  And 
we  are  very  conscious  of  the  fact  that  the  clauses  relating 
to  the  steel  industry  in  the  Canadian  Customs  tariff  are 
more  numerous  and  more  complicated,  and,  jierhaps,  in 
some  ways,  more  discouraging  than  those  relating  to 
an}-  other  industry.  But  of  this  there  can  be  no  doubt : 
that  any  substantial  diminution  of  the  measure  of  pro- 
jection lunv  accorded  would  have  the  very  gravest  ef- 
fect on  the  industry  and  might  even  (((uite  conceivably) 
result  in  the  collapse  of  its  entire  fabric. 

It  is  undeniable  that,  in  the  past,  large  steel  indus- 
tries in  the  United  States  have  made  very  persistent  ef- 
forts to  seek  business  in  Canada  on  the  same  footing  as 
they  sell  to  their  domestic  trade.  Canada  has  thus  been 
sul)jected  to  the  keene.st  competition  from  producing 
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units  with  great  advantages  as  regards  capacity,  and 
also  by  reason  of  tlie  fact  tliat  any  lessened  demand 
from  the  domestic  market  in  the  United  States  imme- 
diately results  in  a  concentrated  effort  to  iinload  sur- 
plus products  on  the  Canadian  market.  In  this  connec- 
tion, the  question  of  the  territory  and  population  of 
C;anada  and  the'  United  States  respectively  has  a  very 
important  bearing  on  the  whole  matter.  This  is  very 
well  put  in  the  statement  submitted  to  the  Tariff  Com- 
mittee of  the  late  Cabinet,  last  September,  by  the  Steel 
Company  of  Canada,  whicli  justly  also  lays  stress  on 
the  fact  that,  in  the  steel  industry,  tonnage  is  a  prime 
factor  of  economical  production  in  large  units.  "Our 
units",  says  this  statement,  are  necessaiily  less  extensive 
and  must  be  suited  to  the  tonnage  available,  particularly 
with  regard  to  the  demands  for  specific  sizes  and  kinds 
of  products.  This  may  be  illustrated  by  the  comparison 
of  a  modern  rolling  mill,  largely  operated  by  mechan- 
ical means,  with  an  output  of  12,000  to  15,000  tons  a 
month,  with  the  old  style  hand  rolling  mills,  many  of 
which  are  still  in  existence  and  having  a  capacity  of 
between  1,500  to  2,000  tons  per  moiitii.  Between  these 
extremes  there  are  mills  with  vaiying  capacities  and 
naturally  cost  of  production  is  dependent  upon  the  ton- 
nage rolled,  both  with  respect  to  cost  of  labour,  coal, 
power,  and  overhead.  A  mill  of  the  most  modern  type, 
with  a  heavy  tonnage,  would  be  entirely  unsuited  to  the 
Canadian  market  because  such  mills  must  be  operated 
constantly  and  with  few  changes.  Only  one  size  can  be 
rolled  at  one  time  and  we  could  not  hope  to  collect  a 
sufficient  tonnage  of  any  one  size  to  operate  such  a 
mill  for  any  length  of  time,  and  therefore,  frequent 
changes  in  rolls  would  be  necessaiy  with  a  consequent 
loss  of  time  which  would  absolutely  nullify  the  value  of 
the  investment.  Such  an  installation  of  the  most  mo- 
dern type  involves  an  exi)enditure  of  about  $3,000,000,  a 
fact  which  exemplifies  the  cost  of  development  in  the 
steel  industry,  besides  the  constant  necessity  of  making 
provision  to  discard  obsolete  and  out  of  date  machinery 
and  equipment." 

The  steel  and  iron  trades  in  Canada  require  protec- 
tion for  this  reason,  beyond  others: — in  order  that  the 
business  may  be  developed  to  such  an  extent  that  ])ro- 
duction  is  sufficiently  large  to  secure  tlie  economies  ob- 
tainable from  a  lai-ger  output.  It  is  obvious  that  the  re- 
tention of  such  protection  is  vital  to  steel  and  iron  act- 
ivities in  Canada,  if  they  are  to  continue  to  survive.  And 
that  their  survival  is  vital  to  the  interests  of  the  nation 
is,  we  believe,  a  statement  of  simple  fact. 


TEN  YEARS  OF  PEACE. 

The  treaty  of  peace  to  which  Great  IJritain,  the  United 
States,  France  and  Japan  are  parties  sliould  result  in 
the  maintenance  of  peace  in  the  Pacific  for  ten  yeai-s, 
at  anyp  rate.  The  four  powers  named  agree  to  respect 
one  another's  rights  in  relation  to  tlieir  insular  pos- 
sessions and  dominions  in  the  region  of  the  Pacific,  and 
to  hold  conferences  in  the  event  of  disputes.  This 
treaty  is  to  remain  in  force  for  ten  years,  which  will 


inake  it  coterminous  with  the  propHj-sed  naval  holiday, 
and  twelve  monthn'  notice  is  requisi'e  to  its  termina- 
tion. If  any  other  power  threateris  fMigressive  action, 
the  four  powers  that  are  parties  to  the  treaty  will  com- 
municate fully  and  frankly  with  each  other,  and  take 
.joint  action. 

Thus  the  provisions  of  the  treaty  which  we  have  just 
briefly  summarized  are  of  no  elaborate  or  pretentious 
character.  Yet  it  marks  the  opening  of  a  new  chapter 
in  the  history  of  humanity.  It  removesi  the  pos.sibility 
of  a  conflict,  of  a  nature  which  it  is  difficult  even  to 
contemplate  without  horror,  for  ten  years,  and  it  may 
well  be  for  ever.  For  we  trust,  with  Mr.  Balfour,  that 
it  will  ensure,  for  all  time,  perfect  harmony  of  co- 
operation between  the  four  powers  named  in  the  great 
region  with  which  the  treaty  deals.  This  treaty  is  to 
be  followed  by  another  which  will  relate  to  the  future 
of  China  and  to  whicli  all  the  powers,  including  China, 
will  be  parties. 

With  regard  to  the  Anglo-Japanese  alliance,  which 
will  be  terminated  by  the  treaty  just  arranged,  we  are 
quite  sure  that  nothing  (as  Mr.  Balfour  said)  could 
have  been  farther  from  the  thoughts  of  those  who  ar- 
ranged it  than  that  it  could  touch,  in  the  remotest  way, 
the  interests  of  the  United  States.  None  the  less,  how- 
ever, as  he  admitted,  it  has  been  the  cause  of  much 
searching  of  heart,  of  some  suspicion,  and  of  a  good 
deal  of  animadversion  in  the  United  States.  For  our 
part,  although  we  are  sure  that  there  was  no  founda- 
tion, in  the  actual  circumstances  for  any  apprehension 
in  the  United  States  with  regard  to  this  alliance,  we 
regard  the  sentiment  as  not  unnatural,  and  deem  it  a 
matter  for  great  satisfaction  that  it  will  now  be  wholly 
allayed.  From  the  very  first,  we  have  hoped  that  one 
result  of  the  Conference  would  be  to  draw  Great  Brit- 
ain and  the  United  States  closer  together.  And  we 
believe  that  the  treaty  now  arranged  will  very  greatly 
conduce  to  that  end,  while,  at  the  same  time,  it  will 
tend  immensely  —  far  more,  perhaps,  than  it  is  pos- 
sible even  dimly  to  realize  at  the  moment  —  to  the  re- 
moval of  causes  of  friction  and  suspicion  as  between 
the  United  States  and  Japan. 


THE  NAVAL  HOLIDAY. 

The  Washington  program  of  a  ten-year  naval  holiday, 
the  announcement  of  which  was  followed  by  the  British 
Government's  orders  for  the  immediate  stoppage  of 
work  on  the  four  new  capital  ships  of  the  "Hood" 
class,  has  created  something  like  consternation  in  the 
dockyards .  and  steel-making  centres  of  Great  Britain. 
It  seems  undoubted  that  this  sudden  change  in  naval 
construction  means  grave  industrial  disturbance  in 
these  dockyards  and  steel-making  centres;  For  the  ar- 
mament firms  it  must  result  in  a  certain  inevitable  dis- 
location. For  the  men  who  were  already  working,  and 
for  those  who  would  have  secured  work,  on  the  counter- 
manded battleships,  it  will  probably  result  in  unem- 
ployment, of  at  least  a  temporary  kind. 

But,  at  the  same  time,  it  is  possible  that  those  firms 
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and  wdikcr.s  m  Ch'e;it  l>rilaiu  who  art'  i'.s|u'cial  1  y  af- 
fected by  the  change  in  question  are  inclined  unduly 
to  niajiiiify  its  effects.  After  all,  the  cost  of  new  c-on- 
st ruction  accounts  for  only  a  comparatively  small  i)art 
of  the  total  which  Great  Britain  spends  on  licr  navy. 
Kepairs  and  maintenance  work  will  remain  1i>  1)!' 

done. 

"We  are  Mill  unniinill'ul  nl' the  fact  tiial,  in  these  days, 
industry  is  organized  on  so  large  a  scale,  and  is  so 
highly  specialized,  that  it  is  not  very  easy  to  change 
from  dne  class  of  work  to  anotlier.  But,  wliile  a  cer- 
tain amount  of  dislocation  may  be,  and  is,  inevitable  in 
British  dockyards  and  steel-making  centres,  one  needs 
to  take  tile  long,  and  not  the  short,  view  of  this  big  ques- 
tion of  limitation  of  armaments.  For  the  time  being, 
the  reduction  of  armaments  may  mean  less  employment 
for  a  considerable  number  of  woi-ks.  For  the  time  being, 
it  may  mean  less  business  for  a  certain  class  of  em- 
ployers. But,  in  the  long  run,  it  will  mean  more 
employment  and  more  business.  Employers 
and  employees  alike  who  have  been  aecustomfed 
to  concentrate  on  the  construction  of  battleships  Avill 
concentrate  on  the  construction  of  something  else.  In- 
stead of.  making  something  which  may  never  be  needed, 
and  which,  in  any  event,  added  nothing  to  the  wealth  of 
the  countr}*,  they  will  be  free  to  make  v;seful  things 
which  will  increase  the  country's  wealth. 

Furthermore,  regard  must  be  had  to  the  fact  tliat, 
unless  Great  Britain  can  effect  some  substantial  reduc- 
tion in  the  cost  of  her  fighting  services,  increased  taxa- 
tion in  next  year's  budget  looms  ahead  of  her.  Nor  can 
there  be  any  question  but  that  it  is  her  present  heavy 
taxation  wliieh  is  one  of  the  most  formidable  causes  of 
the  industrial  depression  from  wliicli  slie  is  suffering  so 
acutely.  We  admit  that  it  is  difficult  for  employers  and 
employees  who  are  directly  affected  to  pay  to  these  con- 
siderations the  regard  which  is  their  due.  But,  never- 
theless, we  are  convinced  that  the  proposed  course  whieli, 
for  the  moment,  may  seem  to  operate  hardly  on  indi- 
viduals, will  turn  out  to  bo  for  the  ultimate  benefit  of 
the  community. 


RESEARCH  AND  THE  STEEL  INDUSTRY. 

During  tlic  past  few  years  tlieie  Jias  been  much  said 
and  written  on  the  subject  of  research  in  relation  to  in- 
dustry. There  has  been  in  Canada  an  attempt  made  to 
establi.sh  Bureaus  of  Research  and  this  attempt  brought 
out  many  expressions  of  opinion.  There  was  general 
agreement  that  the  encouragement  of  research  is  in  tlie 
interests  of  industry,  but  the  plans  proposed  for  the 
stimulation  of  activity  in  i-esean-h  did  not  get  the  ex- 
jMJCted  support.  Many  aiLMiinents  wei-e  advanced  in 
siippoi-t  of  the  proprtsal  to  estal)lish  Research  Bureaus 
and  the  importance  of  research  in  industry  was  more 
widely  recognized  a.s  a  result  of  tlie  discussions;  but 
the  proposed  organi/a* ion  of  researches  did  nni  <xo\  xow 
far. 

Researrli  has  played  a  very  impoiMant  part  in  the 
advances  made  in  the  metallurgy  of  iron  and  steel  from 


tlie  eai'liest  .stages  of  tlie  industry.  Those  engaged  in 
the  industry  did  not  need  to  be  enlightened  on  that  sub- 
ject. Since,  however,  it  was  propo.sed  to  use  public 
funds  to  encoui'age  research  it  was  necessaiy  to  arouse 
puhlie  interest  in  the  matter  and  to  show  the  public 
fliat  increased  activity  in  research  was  sufficiently  a 
matter  of  public  intei'est  to  warrant  public  expenditure 
to  establish  research  bureaus.  This  educational  cam- 
paign did  not  have  the  desired  result. 

One  reason  for  the  lack  of  public  interest  in  the  matter 
was  probably  the  failure  to  get  expressions  of  opinion 
from  men  actively  engaged  in  the  industries.  The  views 
of  researchers  and  college  professoi's  were  freely  given 
and  some  business  men  worked  in  favor  of  the  estab- 
lishment of  Government  Research  Bureaus.  There  was 
however,  in  many  instances  a  notable  lack  of  apprecia- 
tion of  the  needs  of  the  industries  which  it  was  proposed 
to  benefit  by  the  organization  of  research  Avorks. 

There  has  just  been  published  a  paper  read  before  a 
meeting  of  the  National  Research  Council  in  New  York, 
hy  a  man  who  graduated  from  the  laboratory  into  the 
chief  executive  post  in  his  company.  He  writes  on 
"Research  in  the  Steel  Industry"  with  a  very  definite 
knowledge  of  what  is  meant  by  research  and  with  a 
proper  understanding  of  the  value  of  research  in  the 
industry.  He  makes  it  clear  that  research  must,  from 
the  standpoint  of  the  industry,  be  considered  like  other 
aspects  of  the  business,  with  a  clear  view  to  the  increas- 
ing the  profits  of  the  business.  Starting  frankly  with 
this  in  mind  he  states: 

"The  research  department  of  a  steel  company  may 
function  in  many  ways  to  contribute  its  part  to  this 
success:  1.  It  may  endeavor  to  improve  the  product, 
which  leads  to  greater  demand,  larger  output,  greater 
ability  to  meet  competition,  and  the  ability  to  com- 
mand higher  prices.  2.  It  may  direct  its  efforts  towards 
lowering  costs  (a)  by  finding  cheaper  but  satisfactory 
raw  materials;  (h)  by  improving  old  processes  to  in- 
crease yield  or  decrease  labor,  or  both;  (c)  by  develop- 
ing new  products  and  finding  uses  for  byproducts ;  (d) 
by  finding  new  uses  for  existing  products;  and  (e)  by 
improving  operating  conditions  in  the  plant  not  directly 
connected  with  the  product  itself,  such  as  effecting  sav- 
ings in  water,  fuel,  lubrication  and  electricity,  and  by 
improving  the  working  cycles,  material  movements  and 
power  conditions.  All  of  these  result  in  public  good 
and  bring  their  reward  because  they  lead  to  better  goods, 
ehea])er  goods,  oi-  the  better  supplying  of  the  public 
needs. 

"It  is  not  my  judgment  fhat  the  pure  science  of  the 
steel  industry  should  be  left  to  tlie  college  laboratory 
ami  the  Biiivau  of  Standards,  nor  do  T  lielieve  the 
practical  probl  ems  of  the  industry  should  be  turned  over 
to  these  in.stitutions.  Toy  melting  furnaces  without  ex- 
perienced melter.s  and  toy  rolling  mills  without  trained 
rollers  do  not  appeal  to  me.  The  industry  should  assu- 
me all  of  its  practical  jiroblems  and  most  of  its  tlieore- 
tical  ones,  leaving  the  theoretical  and  impracticable  for 
thesis  subjects,  and  then  the  graduate  will  not  have  so 
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iiHR'li  to  forget,  when  lie  enters  a  plunt.  Mcst  of  my 
university  training  was  in  the  line  of  organic  chemistry, 
and  I  do  not  regret  one  minute  of  it.  My  efforts  to 
visualize  molecular  changes  in  carbon  compounds  have 
led  me  to  visualize  the  idiosyncrasies  of  the  carbon  con- 
ditions in  steel,  and  when  I  see  steel  in  the  course  of 
manufacture  or  heat  treatment  I  have  a  mental  iron- 
carbon  diagram  pasted  right  on  the  piece  like  a  tool- 
steel  label. 

"Research  mctliods  in  the  steel  industry  have  bcoi 
much  extended  during  recent  years.  Indeed,  the  general 
adoption  of  routine  chemical  analysis,  physical  testing, 
the  mic!  oscope  and  pyi-ometer  are  all  within  the  memory 
of  men  still  active  in  the  industry.  Fatigue  testing, 
shock  and  repetitive  impact  tests,  dilation,  conductivity, 
and  magnetic  analysis  as  research  methods  in  quite  gen- 
eral use  are  developments  of  this  (icntury  ;  we  may  almost 
say,  of  the  present  decade.  No  one  of  these  tests  tells 
us  all  we  would  like  to  know  about  steel.  They  are 
mutually  supplementary;  the  more  we  have  of  them, 
the  better;  and  with  all  of  them  in  use  in  the  case  of 
steel  that  fails  in  service  it  is  sometimes  very  difficult  to 
answer  the  question.    Why  did  it  fail?" 

Tlie  view  that  the  industry  should  assume  its  practical 
problems  is  evidently  a  widely  accepted  view.  When 
research  is  sufficiently  important  to  be  considered  a 
jiractical  problem  it  is  undertaken  like  any  other  branch 
of  the  business. 


"DIRECT  STEEL." 

The  subject  of  "Direct  Steel""  has  formed  the  basis 
of  much  speculation  and  research  for  many  years — 
with  vei-y  little  to  show  for  it  either  in  practical  results 
or  in  constructive  theory.  A  very  interesting 
and  exhaustive  paper  on  tlie  Direct  Process  for  Steel 
Manufacture  and  the  possibility  of  using  oil,  lignites 
and  other  fuels  was  read,  last  month,  at  the  twentieth 
■general  meeting  of  the  American  Iron  and  Steel  In- 
stitute in  New  York  by  Mr.  A.  E.  Bourcoud,  consulting 
engineer,  of  New  York  City.  As  Mr.  Bourcoud  suggests, 
it  is  possible  that  the  fact  that  there  is  so  little  to  show 
for  so  much  speculation  in  research  may  be — at  any  rate, 
in  part — due  to  the  problem  not  having  been  approached 
in  the  riglit  way  by  investigators,  or  to  their  failure  to 
take  advantage  of  the  data  and  scientific  facts  to  be  de- 
duced from  blast  fui'nace  practice.  For,  as  he  points 
out,  the  ])roblem  itself  is  not  more  difficult  of  solution 
than  ethers  of  a  strictly  chemical  or  metallurgical  char- 
acter vvliich  have  been  solved  during  the  same  period  of 
time  as  that  in  which  "Direct  Steel"  has  been  an  object 
of  interest  and  research. 

In  the  paper  in  question,  Mr.  Bourcoud  has  outlined 
the  theoretical  requirements  of  the  direct  steel  process 
and  has  indicated  the  possibilities  of  a  successful  solu- 
tion on  an  industrial  scale.  The  conclusions  at  which 
he  arrives  may  he  sunnnarized  as  follows : 

(1)  That  the  gasification  of  atomized  oil  and  pow- 
dered coal  of  any  kind  presents  great  possibilities  for 


generating  economically  in  large  indu.strial  units,  very 
powerful  reducing  gases,  emerging  from  the  producer  at 
a  sufficiently  high  temperature  for  immediate  use  in 
reductive  operations. 

(2-)  That  the  economic  reduction  of  iron  ore  by  a  cur- 
rent of  gases  with  'he  employment  of  working  agencies 
based  on  the  continuous  impingement  of  the  ga.ses  on 
the  ore,  shows  great  possibilities  of  large-scale  opera- 
tions, delivering  continuously  spongy  iron,  at  high  tem- 
perature, ready  to  be  melted  in  furnaces  of  standard 
types. 

(3)  That  the  combined  economic  efficiency  of  bo'h 
operations  would  make  possible  the  e.stablishment  of  the 
iron  and  steel  industry  in  places  where  present  methods 
have  little  chance  to  work  commercially  owing  to  the 
lack  of  coking  coals,  as  is  the  case  in  California,  Texas, 
Black  Sea,  and  other  localities  j)ossessing  oil;  Brazil  and 
Italy,  wi'h  lignites,  and  many  more  with  good  non- 
coking  coals,  like  France. 

(4)  That  even  in  the  actual  .steel  district,  the  em- 
ployment of  powdered  coking  coal  in  the  combined  sug- 
gestion can  show  favorable  economic  results  competi 
lively  with  our  present  routine. 

The  paper,  which  is  in  pamphlet  form,  offers  sugges- 
tions which  are  intended  to  be  conducive  to  the  com- 
mercial realization  of  the  so-called  direct  process  for 
steel-making  from  what  appears  to  be  a  new  point  of 
view.    The  fact  that  liitherto  none  of  the  experiments 
hitherto  attempted  has  been  fully  successful  as  regards 
the  application  of  the  direct  steel  principle  on  a  com- 
mercial scale  gives  additional  point  to  the  theories  and 
arguments  on  which  Mr.  Bourcoud  bases  his  conclu- 
sions. 


ACCIDENT  PREVENTION. 

A  very  infoi-mative  and  suggestive  article  on  Acci- 
dent Prevention  at  Gary  appeal's  in  The  Algoman.  the 
house  organ  of  the  Algoma  Steel  Corporation.  The 
article  in  question  is  by  Ma.ior  Kenneth  M.  Burke,  head 
of  the  Safety  department  of  the  Illinois  Steel  Company. 
Apart  from  its  own  intrinsic  value,  it  is  of  special  in- 
terest inasmuch  a.*?  many  of  *he  features  of  the  Gary 
system — notably  the  shop  committee  system  and  the 
plant  committee  system  —  are  to  be  introduced  imme- 
diately into  the  Algoma  Steel  Corporation's  own  mills, 
as  supplementary  to  its  own  existing  accident  preven- 
tion system. 

As  Major  Burke  points  out.  the  first  essential  in  ac- 
cident prevention  is  to  know  how  an  accident  occurs,  in 
order  to  know  what  to  do  to  iirevent  another  accident 
of  a  similar  nature.  This  analysis,  he  considers,  leads 
directly  to  a  natural  division  of  causes  into  two  general 
classes  —  accidents  which  are  preventable,  and  those 
which  are  non-preventable  —  although,  as  he  rightly 
jioints  out.  all  accidents  are.  in  the  broad  sense  prevent- 
able. This  being  so.  the  direction  for  effort  to  take  is 
'cnvards  the  entire  elimination  of  all  preventable  ac- 
cidents, and  towards  the  reduction  of  the  number  of  so- 
called  non-preventable  accidents. 


DiH-etiilier,  l!)L'l 
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i*reveutable  aocidciils,  says  J\la.j(ii-  Jiurkc,  tlivide  into 
two  general  classifications.  First,  those  that  are  due  to 
a  lack  of  care  on  the  part  of  the  employer.  Second, 
those  tliat  are  due  to  carelessness  on  the  part  of  the 
workmen.  Accidents  that  may  be  said  to  result  from 
neglect  mi  the  part  of  lhe  employer  may  l)e  from  one  of 
the  following  reasons: 

1.  Failure  to  provide  i)i-oi)er  tools,  appliances  or  a 
safe  place  to  work. 

2.  Failure  to  provide  safety  devices. 

3.  Failure  of  someone  in  authority  to  use  proper  tools 
or  appliances,  i")rovided,  or  his  improper  act  or  selec- 
tion of  improper  methods  of  doing  the  work. 

4.  Failure  to  instruct  men  as  to  the  safe  metliods  of 
doing  work. 

In  order  to  prevent  these,  it  is  evident  that  the  em- 
ployer must  provide  and  maintain  proper  working  con- 
ditions and  must  provide  and  maintain  proper  and  ef- 
ficient safeguards  on  machines  and  appliances.  He 
must  also  recpiii-e  on  the  part  of  those  in  authority  a 
thordugii  ami  constant  observation  of  the  necessity  for 
conducting  work  in  a  proper  and  safe  way  and  require 
tiiem  to  instruct  and  warn  their  men  of  dangers  inci- 
dent to  their  woik. 

Major  Burke  attaches  importance  to  what  can  be  done 
in  the  way  of  education  by  well  directed  publicity  me- 
thods. For  example,  at  Gary  a  sign  at  the  employment 
office  reads:  "Notice  to  men  seeking  emploj^ment. 
Unless  you  are  willing  to  be  careful  to  avoid  injury  to 
yourself  and  fellow-woi-knicn.  do  not  ask  for  employ- 
ment. "We  do  not  want  careless  men  in  our  employ." 
Tlien,  too,  the  screen  is  inpressed  into  service  to  empha- 
size the  necessity  of  safetj^  devices,  safety  committees, 
etc.,  and  the  wisdom  of  safety  precepts. 

But  Major  Burke  regards  the  safety  committee  itself 
as  the  most  important  means  of  preventing  accidents. 
Here  he  .says  that,  "in  order  to  obtain  effective  results, 
the  key-note  must  be  enthusiasm.  No  man  can  be  en- 
thusia.stic  in  any  work  unless  he  believes  it  is  riglil. 
There  must  be  no  (loul)t  of  it  in  his  mind.  Therefore  tlie 
ccmmittee-man  nnist  I)e  impressed  with  the  frankness 
and  sincerity  ol'  lhe  management."  Emphasis  is  laid 
on  tlir  iiiiportance  of  getting  the  right  man  as  chairman 
of  the  committee,  and  on  the  holding  of  little  safety 
meetings,  among  '_;roui)s  of  workmen.  The  safety 
committee  system  for  the  plant,  and  the  safety  commit- 
tee system  for  the  various  departments  have,  it  is  jilain, 
|)rodui'ed  excellent  results.  We  have  no  doubt,  that 
"lie  Algoma  Steel  ( 'orporaf  ion  is  doing  wi.sely  in  decid- 
ing on  their  ineoi-poration  into  its  non  accident  pie- 
vention  sy.stem. 


MR   HANNA  ON  THE  C,  N.  R. 

Mr.  1).  li.  Haiina,  President  of  the  Canadian  National 
Railways,  denies  that  he  stated  at  Kitcjiener  on  Thurs- 
day that  the  day  of  deficits  was  i)a.st,  as  reported  in 
Pre.ss  despatelies  from  that  city. 

"I  pointed  out."  ho  said,  "that  w'iiile  we  iiad  a  small 
net  in  August,  followed  by  a  better  result  in  September. 


and  net  eai'nings  of  more  than  a  million  dollars  in  Oc- 
tober, and  expected  some  net  earnings  in  November,  and 
even  a  small  margin  to  the  good  in  December  —  notwith- 
standing the  reduced  rates  —  we  would  hardh''  expect  to 
avoid  a  little  setback  in  January  and  February,  when 
weather  and  other  conditions  make  it  very  difficult  to 
make  ends  meet,  and  when,  particularly  in  view  of  tjiie 
sei-ious  nnemployment  situation,  we  were  not  cutting 
our  maintenance  forces  as  drastically  as  we  would  feel 
justified  in  doing  if  other  employment  were  available. 

"Also,  as  to  the  Canadian  Government  Merchant 
i\larine,  I  said  that,  while  we  had  made  good  showing 
in  1919  with  the  good  ships  we  had  in  service,  1920's 
or)ei'ations  were  not  so  good,  although  the  returns  pro- 
vided more  than  half  a  million  dollars  for  interest 
after  taking  care  of  operating  expenses  and  deprecia- 
tion, but  as  to  the  results  this  year  ,tf\e  matter  was 
'in  the  lap  of  the  gods.' 

"As  everyone  knows,  the  conditions  surrounding  ocean 
.steamship  services  ai-e  exceptionally  bad,  and  we  feel 
we  are  to  be  congratulated  in  having  been  able  to  se- 
cure enough  business  to  keep  the  ships  in  service, 
which  is  better  than  tying  t'hem  up.  The  returns  will 
not  be  available  for  some  tdme  yet,  hut  all  steamship 
companies  have  had  losses  this  year,  and  very  jieaw 
ones." 


MONTREAL  AND  TORONTO  CONDITIONS. 

The  Canadian  Machinery  and  Manufacturing  News 
says : 

Monti-eal  reports  very  little  activity  in  any  line.  The 
I'ail  mills  are  rapidly  completing  their  orders,  and 
t.here  are  no  more  in  sight.  The  steel  demand  is  light 
and  the  conditions  prevailing  for  the  past  few  weeks 
have  not  altered.  Machine  tools  are  hai-dly  moving, 
but  poi'table  tools  seem  to  be  in  fair  demand.  Non- 
ferrous  metal  are  stronger,  copper  being  especially  ac- 
tive. 

Toronto  reports  a  sjiotty  market.  Metals  are  quite 
a  bit  stronger,  but  this  is  the  only  bright  spot.  Copper, 
tin.  and  lead  are  the  three  stronger  items.  The  steel 
market  reports  only  fair  demand,  while  machine  tools 
are  very  quiet.  The  supply  market  is  also  Aveak,  repair 
parts  being  the  only  thing  in  demand. 


U.  S.  STEEL  UNFILLED  ORDERS  4,250,542  TONS 
ON  NOVEMBER  30. 

Operations  of  the  Steel  Corporation  during  Novem- 
ber, according  to  a  despach  from  New  York,  averaged 
about  52  per  cent  of  capacity,  the  highest  point  that 
has  been  attained  since  production  tui*ned  upwards  last 
summer.  It  is  estimated  that  incoming  business  in 
November  amounted  to  about  26,500  tons  daily,  com- 
pared with  13,000  tons  in  October.  In  September,  an 
increase  of  nearly  30,000  tons  in  forward  business  was 
placed  on  the  Corpoi-ation 's  books,  the  only  exception 
to  the  steady  downw  ard  1rend  in  nil  filled  tonnage  this 
year. 

The  peak  of  unfilled  tonnage  was  reached  in  April, 
1917,  when  bookings  amounted  to  12,183,083.  There 
was  virtually  a  steady  decline  until  May,  1919,  when 
bookings  increased,  ultimately  advancing  to  11.118,468 
in  July  1920.  Another  decline  set  in,  which  con- 
tinued until  September  of  this  year. 

The  monthly  tonnage  report  of  the  United  States 
Steel  Corporation,  made  public  today,  showed  4,250,542 
tons  of  unfilled  orders  on  hand  November  30.  This  is 
a  decrease  from  October's  unfilled  orders,  which  to- 
talled 4,286,829  tons. 
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Effect  of  Sulphur  and  Oxid  es  in  Ordnance  Steel 

By  William  J.  Priestley*.  South  Charleston,  W.  Va. 


In  the  iiuiinit'acturc  of  f^uii  forcings  and  oilier  stcol 
parts  that  in  service  are  subject  to  sudden  l)io;h  stresses 
and  s^liocks,  it  is  most  desirable  to  use  steel  possessinj^ 
the  greatest  toughness  and  ductility  jjossible  without 
t,iie  .sacrifice  of  strength.  Tn  order  to  obtain  this  condi- 
tion, it  is  necessary  to  procure  steel  that  shows  the 
highest  possible  elongation  and  reduction  of  area  with- 
out lowering  the  tensile  strength  and  elastic  limit. 
Proper  heat  treatment  of  the  steel  can  control  this  con- 
dition within  certain  limits.  When  heat  treatment 
has  failed  to  produce  the  desired  results,  metallurgists 
have  used  steels  containing  molybdenum,  zirconium, 
vanadium,  chromium,  tungsten,  etc. 

T.he  purpose  of  this  paper  is  to  describe  a  method  by 
which  these  desired  physical  properties  may  be  pro- 
cured —  by  the  elimination  of  certain  impurities  that 
inherently  exist  in  steel  made  by  the  open-hearth  ])"o 
cess,  and  without  the  use  of  expensive  alloys. 

In  the  manufacture  of  gun  forgings,  a  certain  elastic 
limit  is  fixed  by  the  designer,  and  the  walls  of  the  guii 
are  made  of  the  proper  thickness,  allowing  a  suitable 
factor  of  safety  for  the  high  stresses  and  sudden  shock  ■ 
that  occur  during  gun  firing.  The  elastic  strength  of 
the  gun  is  about  1.4  times  the  stress  set  up  at  any  point 
along  the  bore  of  the  gun  during  firing  with  the  max- 
imum powder  charge. 

As  the  stresses  set  up  in  the  walls  of  the  gun  during 
firing  are  mostly  "tangential,"  all  physical  tests  are 
taken  in  this  direction.  Due  to  the  length  of  the  forg- 
ings, t^iese  tangential  test  bars  are  always  taken  at  right 
angles  and  transverse  to  the  direction  of  flow  of  the 
metal  in  forging.  Furthermore,  test,  bars  taken  across 
the  grain  of  the  metal  will  more  frequently  expose  de- 
fects and  foreign  inclusions  in  the  steel  than  will  bars 
taken  in  the  direction  of  flow  of  the  metal  in  forging. 
Impurities!  in  the  steel  w'ill  also  be  more  readily  de- 
tected by  transverse  test  bars. 

With  a  fixed  tensile  strength  and  elastic  limit,  a  steel 
with  higher  elongation  and  reduction  of  area  is  more 
desirable  for  service  where  sudden  stresses  and  great 
shocks  are  encountered.  The  |iigh  elongation  denotes 
ductility  and  the  hig^h  reduction  of  area  denotes  tough- 
ness; for  the  purposes  just  mentioned,  these  properties 
are  preferable  to  a  higher  tensile  strength  and  higher 
elastic  limit  with  a  lower  elongation  and  lower  reduction 
of  area. 

Effects  of  Phosphorus. 

It  would  be  difficult  to  draw  any  comparison  between 
the  open-hearth  and  electric  steel  in  regard  to  the  p|ios- 
l)horus  content.  This  element  is  in  solid  solution  with 
tflie  iron  as  a  phosphide  and  the  percentages  are  too 
small  in  both  the  open-hearth  and  the  electric  steel 
to  denote  any  difference  even  with  a  microscope.  The 
lower  p/iosphorus  in  the  electi'ie  steel  might  have  a 
slight  effect  on  the  elongation,  due  to  producing  a  some- 
what shaller  gi*ain  and  decreased  brittleness  in  the 
steel. 


*  Steel  Superintendent,  U.S.  Naval  Ordnance  Plant. 

[The  following  in  an  abstract  of  a  paper  to  he  pre- 
sented at  the  New  York  Meeting  of  the  American  Insti- 
tute of  Mining  and  Mclall urgical  Engineers,  Febnuirjj 
1922.  Ed.  I  and  -6'.  of  C] 


Effect  of  Sulfur. 

It  has  been  stated  by  a  recognized  aut?hority  on  the 
manufacture  of  steel  that  "the  effect  of  sulfur  on  the 
cold  property  of  steel  has  not  been  accurately  deter- 
mined but  it  is  certain  that  it  is  unimportant.  In  com- 
mon {)ractice,  the  content  varies  from  0.02  to  0.10  per 
cent,  and  within  these  limits,  it  has  no  appreciable  in- 
fluence on  the  elastic  ratio  and  t/ie  elongation  or  the 
reduction  of  area."  This  statement  probably  relates  to 
commercial  steels  tested  longitudinally.  In  this  ca.se 
the  sulfur,  in  the  form  of  manganese  sulfide,  has  been 
drawn  out  into  t^hin  shreds  in  the  direction  of  forging 
or  rolling  and  is  not  so  easily  noticed  in  the  results 
of  longitudinal  test  bars  as  it  would  be  in  the  ca.se  of 
transverse  bars.  With  the  overbalancing  amount  of 
manganese  present  in  all  the  steels  referred  to  in  this 
article,  probably  no  iron  sulfide  is  present  in  the  steel 
for  none  of  t/ie  ingots  showed  any  signs  of  tearing  dur- 
ing forging.  Steel  containing  iron  sulfide  is  known  to 
tear  in  forging  and  is  termed  "hot  short"  by  steel- 
workers'.  Manganese  sulfide  has  been  described  as  being 
present  in  the  ingot  in  the  form  of  small  globules  be- 
tween the  grains  of  the  metal.  Having  about  the  same 
fiising  point  as  the  metal,  these  inclusions  become  equal- 
ly plastic  when  the  ingot  is  heated  for  forging  and  are 
drawn  out  into  long  thin  shreds  —  just  as  slag  is  drawn 
out  in  wrought  iron.  If,  however,  the  amount  of  man- 
ganese sulfide  present  is  not  enough  to  form  these 
globules,  these  shreds  will  not  be  developed  in  forging 
and  transverse  test  bars  will  show  as  good  results  in 
elongation  and  contraction  as  longitudinal  bars. 

Effect  of  Oxygen. 

There  is  nothing  in  the  usual  chemical  analysis  to 
show  how  much  oxygen  is  present  in  steel.  It  exists  in 
small  amounts  in  even  the  best  steel  and  has  bad  results. 
In  large  amounts,  it  produces  tearing  during  forging  or 
rolling,  and  when  cold  is  brittle  under  shock.  If  present 
in  steel,  it  is  probably  in  the  form  of  iron  and  manga- 
nese oxides  and  silicates.  Oxygen  is  most  prevalent  in 
basic  open-hearth  steel.  Where  non-metallic  enclosures 
are  great  enougjh  to  analyze,  they  have  been  reported 
to  show  the  following  composition :  SiO^,,  50  per  cent ; 
MnO,  30  to  40  per  cent;  AI..O3,  7  to  18  per  cent; 
FeO,  trace.  In  the  acid  open-'hearth  furnace  a  more 
effective  reaction  beween  the  slag  and  the  steel  tends 
to  deoxidize  the  steel  more  thoroughly.  This  cannot 
be  done  completely  on  account  of  the  air  present  in  the 
acid  open-hearth  furnace. 

A  condition  existvS  in  the  basic  electric  furnace  which 
cannot  exist  in  tjie  basic  or  the  acid  open-hearth  fur- 
naces. With  a  reducing  atmasphere  in  the  furnace, 
it  is  possible  to  form  a  calcium  carbide  slag  free  from 
metallic  oxides;  with  constant  rabbling  of  the  bath, 
any  oxides  in  the  steel  will  rise  to  the  slag,  where  they 
are  reduced  by  the  carlxui  present.  The  iron  and  man- 
ganese are  returned  to  the  bath,  and  the  resulting  carbon 
monoxide  is  liberated  to  the  atmosphei-e  of  the  furnace. 
Unless  t;ie  slag  and  bath  are  free  from  oxygen,  it  would 
be  impossible  to  maintain  a  carbide  slag;  and  unless  the 
slag  and  bath  were  thoroughly  deoxidized,  it  would  be 
impossible  to  retain  the  sulfur  in  the  slag  as  calcium 
sulfide. 

Hence,  the  conditions  that  bring  about  the  elimination 
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of  suli'ur  h-oni  the  steel  i;uaraiitee  that  oxides  and  other 
iion-raetallie  impurities  have  also  been  eliminated.  This 
is  demonstrated  in  the  case  of  forcings  made  by  the 
electric  refinin<i-  i)i"ocess  in  different  steel  plants,  tlic 
test  bars  of  steels  eontaining-  t.iie  hio^her  sulfur,  show  no 
better  results  tlian  the  for<rin<is  made  by  the  acid  open- 
heai'tli  process. 

Manufacture  of  Steel  at  Naval  Ordnance  Plant. 

It  is  evident  that  the  jiresence  of  sulfur,  oxitles,  and 
other  non-metallic  enclosures  are  detrimental  to  tlie 
ductility  and  toufjhness  of  steel.  AVhere  the  best.(iuality 
of  steel  is  re(|uir(>d,  it  is  necessary  to  keep  these  im- 
purities to  a  miiiinuim.  The  basic  open-lieartyii  furnace 
eliminates  ilie  |)liiisph(inis  but  only  slightly  reduces  the 
sulfur:  the  oxitles  must  be  eliminated  by  the  addition 
of  deoxidizers,  such  as  ferromanganese,  ferrosilicon,  alu- 
minium, etc.,  which  are  sometimes  added  to  the  open- 
hearth  furnace  and  rabbled  after  the  air  is  shut  off 
but  more  fretjuently  are  added  to  the  metal  in  the  ladle. 
If  added  in  the  ladle,  t'lie  reactions  are  incomplete  and 
the  products  of  combustion  remain  suspended  in  the 
steel,  forming  harmful  non-metallic  inclusions.  Gun 
forgings  and  otlior  ordnance  material,  whei*e  transverse 
tests  are  required,  have  never  been  successfully  made 
from  basic  open-hearth  steel.  The  bars  generally  fail 
in  elongation  and  rediiction  of  area  tests,  because  of  the 
presence  of  these  inclusions.  They  generally  break  witji 
a  laminated  and  woody  fracture. 

The  acid  open-'hearth  furnace  is  better  for  making 
.steel  free  from  oxides  and  non-metallic  impurities,  and 
ordnance  forgings  have  been  obtained  from  acid  open- 
hearth  .steel.  "While  neither  phosphorus  nor  sulfur  can 
be  eliminated  in  this  furnace,  the  amount  of  these  im- 
purities may  be  kept  down  by  the  selection  of  ^igli- 
grade  scrap  and  pig  iron.    The  oxides  may  be  largely 

The  pig  iron  has  the  folloAving  approximate  analysis- : 
Carbon  3.50  to  4.00  per  cent.,  manganese  0.95  per  cent  , 
silicon  0.65  per  cent.,  phosphorus  0.15  per  cent,  and 
.sulfur  0.04  to  0.05  per  cent.  The  crop  ends 
are  usually  low  in  phosphorus  and  sulfur,  beintr 
eliminated  by  the  effective  reaction  between  i!he  slag 
and  the  steel. 

The  method  of  making  steel  at  the  U.  S.  Naval  Ord- 
nance Plant  aim.s  for  the  elimination  of  phosphorus, 
sulfur  and  oxides.  The  metallic  charge  of  the  open- 
hearth  furnace  consists  of  40  per  cent  basic  pig  iron 
and  60  per  cent  miscellaneous  scrap,  including  turnings, 
crop  ends,  etc.,  up  to  8  per  cent  of  limestone  is  added 
wit;i  the  charge  and  sufficient  ore  to  lower  t'he  carbon 
to  approximately  0.20  to  0.25  per  cent,  which  is  slightly 
below  the  aniount  required  in  the  finished  steel, 
the  discaril  fimii  ingots  made  at  this  plant  by  the  elec- 
tric refining  process.  The  miscellaneous  scrap,  con- 
sisting of  boiler  i)Iate.  punchings,  and  turnings,  average 
approximately  D  O  I  lo  0.0.")  per  cent  phosphoi'ous  and 
sulfur. 

The  average  analysis  of  the  .slag  taken  t  iom  tlic  ojjen- 
heartli  furnace  on  nineteen  consecutive  heats  just  be- 
fore tapping  is  as  follows:  SiO..  15.4;>  per  cent.,  FeO 
19.27  per  cent.,  A1..0.,  8.66  per  cent.,  MnOS.02  per  cent  .. 
CaO  45.02  per  cent.,  MgO  6:57  per  cent..  PJ),  l.SO  per 
cent.,  S.  0.031  per  cent. 

The  average  aindysis  of  thi-  ^ii'cl  ]ii-i()r  to  tapping 
these  same  heats  was  as  follow  ■^:  (  ai  bnn  0.23  per  cent., 
manganese  0.26  per  cent.,  silimn  n  olo  per  cent.,  phos- 
phorus 0.007  per  cent.,  sulfur  OOl.")  pei-  cent.,  nicdvel 
0.66  per  cent.,  cliromiuni  0.00  per  cent.  After  if  is  taji 
ped  from  the  open-heart  li  t'ui'iiai'e  into  a  75-lon  ladle. 


the  steel  is  teemed  through  a  2Y^  in.  nozzle  into  two 
40-ton  basic  electric  furnaces  for  deoxidizing  and  fin- 
ishing. Usually  2  lb.  of  50  per  cent,  ferr-silieon  and 
3  oz.  of  aluminum  for  every  ton  of  steel  tapped  from 
the  open  hearth  are  added  to  the  ladle,  to  take  up  any 
oxygen  present,  which  might  lower  the  carbon  content 
while  the  steel  was  in  the  ladle. 

An  average  analysis  of  the  slag  left  in  the  ladle  from 
the  nineteen  heats,  after  teeming  into  the  40-ton  fur- 
nace was  as  follows:  SiO._,  17.27  per  cent.,  FeO  18-32 
l)er  cent.,  Al.O''  5.75  per  cent.,  MnO  7.84  per  cent.,  CaO 
42.79  per  cent.,  MgO  8.15  per  cent.,  P.,0,  1.65  per  cent., 
S  0.028  per  cent. 

The  average  analysis  of  the  metal  as  teemed  into  the 
electric  furnaces  from  the  open  hearth  on  the  same 
heats  was  as  follows :  carbon  0.20  per  cent.,  manganese 
0.23  per  cent.,  silicon  0.037  per  cent.,  phosphorus,  0.007 
per  cent.,  sulfur  0.016  per  cent.,  nickel  0.67  per  cent., 
chromium  0.00  per  cent.  Both  the  furnace  and  the 
ladle  slags  show  a  slight  decrease  in  silica  and  alumina, 
which  may  be  caused  by  the  addition  of  the  ferro-sili- 
con  and  aluminum  into  the  ladle.  Some  of  these  same 
elements  may  have  been  ^washed  from  the  sides  of  the 
ladle  and  floated  up  into  the  slag.  A  comparison  of 
the  steel  anah'sis  will  show  that  the  silicon  increased 
slightly;  also,  that  there  was  a  slight  drop  in  carbon 
and  manganese  while  the  steel  was  in  the  ladle.  The 
average  phosphorus  content  of  the  charge  into  the  open 
hearth  was  about  0.08  per  cent.,  because  of  the  compar- 
atively low  phosphorus  in  the  crop  ends.^ 

Conclusions. 

The  manufacture  of  ordnance  forgings  from  electric 
steel  is  not  an  innovation-  It  was  tried,  dui'ing  the 
war,  in  a  number  of  plants.  Some  of  these  plants  were 
not  as  successful  as  others,  probably  because  the  man- 
agers were  not  sufficiently  experienced  in  the  many 
other  phases  of  manufacture  necessary  in  the  making 
of  ordnance  forgings. 

Steel  made  in  an  electric  furnace  will  not  be  of  the 
best  quality  unless  all  operations  and  reactions  are  per- 
formed completely  and  satisfactorily.  Electric  steel 
with  its  greater  freedom  from  oxides  and  non-metallic 
impurities  is  more  uniform,  more  homogenous,  and 
more  dense  than  ordinaiy  open-hearth  steel,  and  if  it  is 
cast  at  too  high  a  temperature  or  chilled  beyond  a  cer- 
tain point  in  the  mold,  incipient  cracks  will  develop. 
These  minute  cracks  are  radial  and  are  most  frequentl.v 
found  near  the  center  of  the  ingot  or  forging.  >s'umer- 
ous  electric-steel  plants  working  on  ordnance  material, 
during  the  war,  were  troubled  with  these  defects,  which 
from  their  physical  appearance  in  test  bars  were  called 
"snow  flakes." 

A  diversity  of  opinion  has  always  existed  between 
1Ih'  leading  ordnance  steel  plants  regarding  the  meth- 
od of  teeming  steel  into  the  molds.  Some  have  con- 
sistently adhered  to  bottom  pouring  while  others  have 
claimed  better  results  from  top  pouring  direct,  or 
thi-ough  funiu'ls  or  boxes.  The  method  api)arent]'- 
makes  little  difference  if  the  steel  is  placed  in  the  mold 
at  the  i)roper  temjieraturc  and  has  i)een  jjrojierlx' 
cleansed  before  teeming.  Top  ]iouring  direct  obviates 
the  danger  of  getting  runner  brick  into  the  ingot,  which 
rre(|uently  occurs  in  the  case  of  bottom  pouring.  It 
also  obviates  the  danger  of  .sand  washing  into  the  molds 
with  the  metal  from  the  funnel  or  box.  Bottom  pour- 
ing will  give  a  better  surface  on  ihe  ingot  and  for  s(Uiu' 
|ini"poNCs  ina}'  be  more  desirable. 
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Chromium  Steels  and  Irons 


In  a  i)ai>er  read  before  tlie  Institution  of  Automobile 
Engineers  and  printed  in  the  "Transactions"  of  the 
Institution,  Dr.  Leslie  Aitchison  set  forth  some  useful 
data,  rpgardng  the  properties  of  steels  with  varying? 
percentages  of  chromium  in  their  composition.  In  dis- 
cussing liis  subject  the  author  dwelt  more  particularly 
upon  its  relation  to  the  autonu)bile  iiulustry,  but  a 
great  deal  of  the  matter  contained  in  his  paper  is  of  in- 
terest to  the  steel  industry  generally. 

Speaking  of  the  extended  use  of  alloy  steels  for  gen- 
eral engineering  purposes,  the  author  remarked  that 
undoubtedly,  in  the  first  instance,  engineers  were  at- 
tracted to  the  use  of  alloy  steels  because  of  the  high 
strength  which  could  be  obtained  from  them,  but  after 
a  fairly  long  and  sometimes  bitter  experience  it  was 
probable  that  the  average  engineer  was  not  so  greatly 
enamoured  of  very  high  tensile  materials  as  he  onc^^ 
was,  and  that  he  had  come  to  realize  in  very  many  cir- 
cumstances the  paradoxical  truth  that  the  stronger  the 
steel  the  weaker  was  the  part  made  from  it.  Never- 
theless, alloy  steels  were  probably  even  in  greater 
favor  mow  than  they  were  when  their  most  obvious 
claim  to  respect  was  the  high  strength  which  thoy 
would  provide.  Probably  this  was  due  to  the  fact  that 
it  was  possible  to  obtain  an  alloy  .steel  of  a  given  ten- 
sile strength  which  was  very  much  more  tough  than 
the  carbon  steels  of  the  same  tensile  strength.  For 
many  purposes  toughness  was  now  regarded  as  of 
greater  importance  than  strength,  and  it  was  bectuiJ^*' 
the  carbon  steels  were  so  frequently  deficient  in  tough- 
ness that  the  alloy  steels  had  their  present  vogue. 
This  advantage  was  so  great  that  the  alloy  steels  were 
never  likely  to  be  ousted  from  the  position  which  they 
now  held. 

A  further  notable  advantage  which  alloy  steels  pre- 
sent when  compared  with  carbon  steels  (continued  the 
author)  is  found  in  the  'case  with  which  they  can  be 
hardened.  Engineering  details  of  even  moderately 
large  dimensions  ai'e  exceedingly  difficult  to  harden 
when  made  in  carbon  steel,  due  to  the  "mass  effect" 
in  hardening.  In  works  practice  this  means  the  differ- 
ence between  quenching  a  part  in  water  or  in  oil,  or 
even  hardening  it  by  cooling  in  air.  Naturally,  it  is 
usually  preferable  to  be  able  to  cool  a  part  fairly 
.slowly  for  the  purpose  of  hardening,  as  the  slower  a 
part  may  be  quenched  in  order  to  harden  it,  the  less 
danger  there  is  of  inefficient  hardening  and  of  irre- 
gular results,  not  to  mention  the  danger  of  serious  dis- 
tortion. The  three  main  advantages,  therefore,  which 
can  be  presented  by  the  alloy  steels  as  against  the  car- 
bon steels  are: — (1)  High  tensile  strength;  (2)  high 
toughness;  (3)  ease  in  hardening  and  homegencity  in 
the  resulting  product.  'There  are  some  accompanying 
disadvantages.  In  the  first  place,  alloy  steels  arc 
generally  more  costly  than  carbon  steels,  though  this 
does  not  apply  to  every  class  of  carbon  steel  or  to 
every  class  of  nUoy  steel.  Secondly,  in  consequence  of 
the  fact  that  alloy  steels  will  harden  much  more  easily 
than  carbon  steels,  i.e.,  they  will  harden  when  cooled 
more  slo\vly,  it  is  found  that  they  are  more  prone  to 
the  development  of  surface  defects,  Avhidh  are  pro- 
duced during  cooling  either  from  the  operations  of 
casting,  or  forging,  or  drop  forging,  or  even  during 
heat-treatment.  The  higher  tensile  strength  found  in 
a  large  proportion  of  the  alloy  steels  also  renders 
them  more  diffucult  to  machine,  and  this  naturally 


considerably  affects  their  economic  valixe  in  engineer- 
ing. 

Almost  all  of  the  nickel-chromium  steels  (which  per- 
haps, represent  the  most  widely  employed  class  of 
alloy  steel)  harden  to  a  notable  degree  when  c(x>\ed  in 
air,  .sufficient  at  any  rate  to  cause  difficulty  in  con.se- 
quence  of  the  hardening  of  the  surface  and  the  pro- 
(luction  of  flaws.  These  .steels  always  require  to  be 
softened  to  give  a  strength  which  is  consistent  with 
reasonably  ea.sy  machining.  Stainlessness,  or  freedom 
from  corrosion,  is  definitely  an  attribute  of  the  chro- 
mium steels,  and  no  other  class  of  steel  can  present  the 
same  advantages. 

The  most  obviously  interesting  group  of  the  special 
chromium  steels  and  irons  is  that  of  the  "stainless" 
materials.  It  is  fairly  generally  known  that  these 
metals  contain  round  about  12  per  cent,  of  chromium, 
and  it  is  known  that  they  do  not  corrode  or  rust  when 
immersed  in  vinegar  or  the  like.  The  mechanical  pro- 
perties of  these  materials  are  not  so  widely  appreci- 
ated. It  is  also  not  so  thoroughly  understood  that  the 
mechanical  properties  of  "stainless"  materials  are  na- 
turally affected  by  he  proportions  of  carbon  which 
they  contain.  If  the  proportion  of  carbon  is  too  high, 
the  "stainless"  properties  may  actually  disappear,  but 
that  is  the  least  interesting  feature.  The  mechanical 
properties  are  distinctly  altered  and  many  other 
accompanying  characteristics  changed  by  decreasing 
the  proportion  of  carbon  below  that  usually  found  in 
stainless  steel.  The  lower  carbon  materials  are  more 
easy  to  work  in  the  forge  and  in  the  mill,  whilst  the 
relatively  low-hardening  properties  which  they  dis- 
play render  them  less  prone  to  the  development  of  sur- 
face defects  during  the  operations  of  casting  and  hot- 
working. 

The  comparative  ease  with  which  the  lower  carbon 
forms  of  "stainless  iron"  can  be  worked,  renders  it 
particularly  suitable  for  the  production  of  sheet,  strip, 
wire,  etc.,  as  well  as  for  the  manufacture  of  compara- 
tively intricate  drop  forgings.  The  tensile  properties 
of  the  irons  are,  in  general,  lower  than  those  of  the 
better  known  stainless  steels.  "When  it  is  also  remem- 
bered that  this  class  of  material  should  be  pnrcha.sable 
at  a  lower  price  than  that  of  the  better  known  stainless 
steel,  the  comparative  value  of  the  metal  becomes  quite 
high.  In  Table  III.  of  the  chemical  composition  of 
several  different  materials  containing  a  stainless  pro- 
portion of  chromium  are  set  out. —  (Iron  and  Coal 
Trades  Review). 


GRINDLE  FUEL  EQUIPMENT  COMPANY. 

Whiting  Corporation,  Harvey.  111..  ^Chicago  sub- 
urb), has  purchased  a  controlling  interest  in  the 
Grindle  Fuel  Equipment  Co..  manufacturers  of  Com- 
plete Powdered  Coal  Plants  for  use  in  connection 
with  jualleable  furnaces,  annealing  ovens,  steam  boil- 
ers, billet  heating  and  various  other  types  of  furnaces 
The  Grindle  Fuel  Equipment  Co.  has  moved  it.s 
offices  to  Harvey.  111.,  and  will  continue  its  busi- 
ness under  the  same  name  Whitinf  Corporation, 
will  manufacture  Fuel  Equipment.  The  follow- 
ing officers  have  been  elected:  President.  B.  H. 
"Whiting;  Secretary  and  Treasurer.  T.  S.  Hammond; 
Vice-President  and  General  ^lanager.  A.  J.  Griiull? ; 
Board  of  Directors:  J.  II.  "Whiting.  B.  H.  Whiting.  T. 
S.  Hammond.  A.  J.  Grindle.  R.  H.  Bourne.  N.  S.  Law- 
rence, A.  H.  McDougall. 
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RoUina  and  Forging  Practice 

British  and  Belgian  Methods  Compared. 
By  KOLAXD  II.  BRIGGS. 


A  feature  of  the  i-eeonstruction  of  Belofium  steel- 
works is  the  exceqdingly  modern  equipment  with  which 
they  are  being  furnished  and  the  very  up-to-date  ineah- 
ods  and  organization  of  the  steel  mills,  which  conduces 
in  a  large  degree  to  great  output,  standardisation  and 
clieap  production.  No  Canadian  who  has  seen  the  de-- 
vastation  of  Flanders  will  regret  that  some  advantage 
should  eventually  accrue  to  the  people  of  Belgium  out 
of  the  sufferings  of  the  War,  but  it  is  of  importance 
nevertheless,  that  steel  manufacturers  in  countries  in 
trade  com]ietition  Avith  Belgium  should  realise  how 
severe  that  competition  is  likely  to  be. 

Owing  to  the  complete  devastation  of  the  steel-works 
by  the  Germans,  or  the  stripping  of  them  of  all  their 
plant,  the  Belgium  steel  manufacturers  have  heen  ahle 
to  consider  the  matter  from  the  ])oint  of  view  of  total 
reconstruction,  with  the  capital  provided,  and  the 
equipment  of  the  new  mills  may  now  be  regarded  as 
second  to  none  in  the  World.  It  is  clear  that  this  will 
not  make  it  easy  for  those  whose  plant  has  been  built 
up  througt  a  period  of  years,  and  who  cannot  afford 
to  scrap  everything  and  start  with  everything  new. 

Britain  is  one  of  the  countries  which  will  feel  this 
competition  most  keenly,  and  a  service  has  been  render- 
ed by  Mr.  L.  G.  Harris,  who  described  with  great  direct- 
ness and  detail  the  present  methods  of  guide  rolling 
and  general  forge  practice  in  Belgium  and  Britain,  in 
a  paper  which  he  read  before  the  Staffordshire  Iron 
and  Steel  Institute  on  November  19th,  1921. 

Mr.  Harris  i  nvestigated  stel-works  conditions  in 
Belgium  last  year  and  speaks  Avith  first-hand  know- 
ledge of  his  sub.ieet.  He  describes  in  detail  the  equip- 
ment and  organization  of  five  of  the  steel-works  which 
he  visited. 

In  the  fir.<it  works  there  w^ere  seven  puddling  or  bns- 
ling  furnaces  in  the  forge  department,  working  a  mi"^'- 
ture  of  pig  iron  and  scrap.  The  furnaces  were  of  the 
ordinary  type,  but  with  forced  drriught  supplied  from 
a  20  B.IT.P.  centrifugal  blower  with  IS  in.  outlet.  The 
balled  up  sponge  iron  was  carried  to  the  steam  ham- 
mer on  a  hand  trolley,  and  after  being  .shingled  was 
rolled  on  Ihc  forge  train  into  6I/2  in-  V2  in- 
The  bar.'^  were  cut  to  the  lengths  required  when  cold. 

The  piles  were  of  the  faggoted  box  t.vpe,  made  up 
with  6V2  in.  by  V4  in.  bars  at  the  top  and  bottom,  with 
miscellaneous  wrought  iron  and  steel  scrap  piled  be- 
tween the  bars.  The  piles  are  pressed  tightly  down  by 
hand  screws  press  a?id  bound  togethei-  with  two  pieces 
of  :^'16  in.  hot  wire.  The  piles  are  ihi'ji  weighed  and 
stocked  on  a  trolley  for  conveyance  to  the  inill. 

The  mill  furnaces  consisted  of  four  coml)ination  gas 
furnaces  an<l  producers,  one  of  which  is  kept  in  reserve 
The  producers  were  of  the  water-.sealed  type,  fired  from 
above  through  hoppers,  and  the  capacity  of  the  three 
furnaces  in  operation  was  sufficient  to  ^rive  a  continu- 
ous supply  of  piles  and  billets  to  the  mill,  which  was  •■\ 
stcanidriven  10  incli  guide  mill,  with  a  direct  drive 
to  three  high  breakinfr  down  rolls,  at  ;ibout  14  to  Ifi 
inch  centres,  and  running  at  a  speed  of  S2  r.p.m. 

The  guide  train  wasbelt  driven  at  250  r.p.m.  and 
consisted  of  6  pairs  of  stands.  5  in  operation,  rolling 
5/8  in.  round  iron  from        i"-  faggoted  box  piles.  A 


hand  operated  runway  carried  the  piles  from  the  fur- 
nace to  the  breaking  down  rolls. 

Twenty  passes  were  required  to  roll  the  61/2  in.  pile 
down  to  5/8  in.  round,  9  passes  in  the  breaking  down 
rolls,  .3  in  the  roughing  rolls,  4  on  the  2nd.  .stands,  2  on 
the  third  .stands,  one  on  the  ovals  and  one  on  the  finish- 
ing rolls.  The  finished  bars,  about  100  feet  long,  were 
delivered  at  10  feet  per  .second.  Owing  to  shortage  of 
space,  the  bars  run  into  subways  under  the  floorplates 
at  each  end  of  the  mill.  A  clear  space  of  20  feet  from 
the  rools  and  cooling  bank  of  110  feet  available.  The 
average  weekly  output  of  all  sizes  Avas  given  as  about 
450  tons,  or  28  tons  per  8  hour  shift. 

The  bars  were  cut  cold  by  small  electrically  driven 
sheai-s,  piled  up  to  give  a  given  weight  on  a  weighing 
machine,  when  an  electric  crane  picked  up  the  pile  and 
stacked  it  away  in  a  given  pen,  with  the  details  of  cus- 
tomer, weight  and  destination  recorded. 

The  second  Avorks  described  by  Mr.  Harris  consisted 
of  a  large  blast  furnace,  Avith  steel  smeltings  and  roll- 
plant.  The  plant  had  been  destroyed  by  the  Germans, 
but  the  Avhole  Avorks  Avas  being  i-econstructed.  A  ncAv 
10  in.  guide  mill  was  being  erected,  generally  similar 
to  the  one  described  in  the  first  Avorks,  but  electrically 
driven,  and  arranged  to  roll  steel  bars  only.  The  fur- 
nace attached  Avas  of  the  gas-fired  continuous  type. 

In  the  third  Avorks  iron  Avas  being  produced  from 
faggoted  box  piles.  A  10  in.  steam  driven  guide  mill 
was  used  and  the  average  output  AA-as  about  4.")0  tons 
per  Aveek  on  all  sizes. 

The  fourth  Avorks  visited  Avas  an  iron-producing 
plant,  Avith  6  or  7  busling  furnaces  Avorking  a  mixture 
of  scrap  and  SAvarfe.  A  time  saving  arrangement  for 
cleaning  the  grate-bars  in  these  furnaces  consisted  of 
the  slotted  bearers  for  the  bars  being  hinged  on  one 
side  and  controlled  by  a  balanced  lever.  For  cleaniufr 
purposes,  temporary  bars  are  inserted  6  inches  al)ove 
the  level  of  the  permanent  bars  to  retain  the  fire  in  the 
furnace,  and  the  balance  IcA'er  is  raised  so  that  the 
grate  bars  are  brought  to  a  horizontal  position,  the 
clinker  and  a.shes  falling  into  the  a.shpit.  The  grate 
bars  are  then  brought  back  to  their  original  position 
and  the  temporary  bars  AvithdraAvn.  the  Avhole  operation 
taking  very  much  less  time  than  older  methods. 

The  mill  Avas  a  10-inch  steam  driven  guide  mill,  with 
a  direct  drive  on  the  three  high  breaking  doAvn  rolls, 
and  a  belt  driven  guide  train  Avith  six  pairs  of  stands 
five  of  Avhich  Avere  in  operation.  The  Avork  consisted 
of  loiliiiL:-  •'I  in-  i-ound  steel  from  8  in.  l)illets,  the  finish- 
ed bars  being  about  90  to  100  feet  long,  and  the  output 
aiiout  35  to  40  tons  per  8-honr  shift.  Female  laliour  is 
used  foi-  piling  in  this  Avorks.  wliich  tends  to  fui-ther 
i-educe  production  costs. 

In  the  firth  Avorks  there  Avas  tlu>  usunl  10  in.  guide 
mill,  and  a  particularly  interesting  mechanical  cooling 
;ind  ronveying  bank.  The  finished  bar,  at  it  left  the 
rolls,  was  carried  on  live  rollers  betAveeu  a  channel, 
aiul  at  a  given  point  Avas  mechanically  tipped  on  to  the 
cooling  bank.  The  jnotor  driven  bank  had  a  oscillat- 
ing motion  whi(di  has  the  double  result  of  straightening 
till'  bars  and  conveying  them  to  further  live  rollers, 
which  caii-y  the  bars  to  the  shears  for  cropping  and 
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cutting  into  the  desiretl  IcuKtlis.  Tlie  l)aMk  could  deal 
with  a  lar<re  output  and  only  pne  man  was  required  to 
look  after  the  bank  and  both  sets  of  live  rollers. 

Other  works  were  visited  and  one  of  the  most  notice- 
able things  throughout  the  tour  was  the  number  of  new 
guide  mills  Mdiich  are  being  installed,  the  similarity  ot 
these  mills  in  general  design,  which  includes  the  tandem 
jjrinciple,  16  in.  centres,  direct  driven  breaking  down 
rolls  and  belt  or  rope  driven  finishing  train,  all  of  the 
high  speed  type. 

Not  only  the  new  plant  of  the  lielgium  steelworks, 
but  also  their  manufacturing  practices,  are  worthy  of 
close  attention.  In  producing  ordinary  common  or 
crown  bars  for  the  nut  and  bolt  trade,  the  general  prac- 
tice in  Britain  is  make  the  pile  entirely  from  puddled 
bars,  or  with  about  30  per  cent  scrap  or  bushelled  bars. 
The  Belgiirm  faggoted  box  piles,  on  the  other  hand, 
made  with  puddled  bars  at  the  top  and  bottom  and 
mixed  bought  scrap  inside,  have  a  ratio  of  about  20 
per  cent  puddled  bars  and  SO  per  cent  scrap.  A  com- 
parison of  the  prices  of  material  in  the  piled  state  as 
described  above  appears  to  give  the  Belgium  a  con- 
siderable advantage  at  this  initial  stage  of  steel  pro- 
duction. 

The  output  of  the  average  guide  mill  in  the  Black 
Countn-  in  Britain  is  about  10  to  12  tons  of  5/8  in. 
round  iron  per  8  hour  shift,  or  14  to  15  tons  of  %  in- 
round  iron,  with  two  coal  fired  furnaces  or  one  large 
•ras  fired  reversing  furnace.  The  Belgium  mill  at  the 
first  works  described  had  an  outinit  of  28  to  30  tons 
of  5/8  in.  round,  hut  was  furnished  witli  three  gas  fur- 
naces. The  extra  output  fully  justifies  the  extra  fur- 
naces, and  the  overhead  charges  are  greatly  reduced. 

Puddling  methods  are  similar  in  Belgium  and  Brit- 
ain, except  that  in  the  former  countrv  it  is  more  gen- 
eral to  throw  a  large  amount  of  small  heavy  scrap  in 
at' the  dropping  stage,  which  lowers  the  cost  of  the  pro 
duct.  The  fuel  used  in  Belgium,  except  for  cleaning 
fires  and  lighting  up,  was  exceedingly  fine  slack,  a 
greatly  inferior  fuel  to  that  used  in  Berlin.  The  cheap'- 
methods  used  in  the  Belgian  system  of  piling  has  been 
referred  to  above,  and  the  fact  that  their  production 
of  nut  and  bolt  qualities  from  such  material  does  not 
result  in  too  high  a  proportion  of  defective  bars  ap- 
pears to  be  due  to  the  higher  speeds  of  rolling  used. 
The  piling  presses  used  are  very  simple  and  inexpen- 
sive. 

The  Belgian  heating  furnaces  are  gas  furnaces,  with 
producer  and  furnace  combined.  Some  of  the  furnaces 
are  of  the  grate  bar  type,  Avith  steam  .iets  nnder  the 
bars,  others  of  the  more  modern  water  sealed  class. 
The  number  of  furnaces  to  each  mill,  especially  import- 
ant in  relation  to  the  output  of  iron  rolling  plants.  avp< 
remarkable.  The  additional  reserve  furnace  may  seem 
a  luxury,  but  probably  soon  pays  for  itself  in  main- 
tained output  and  reduced  cost  of  repairs,  which  need 
i\ot  be  done  by  overtime  or  Sunday  labour.  Regular 
furnace  repairs  also  tends  to  increased  furnace  life. 

The  question  of  correct  furnace  capacity  is  much 
more  difficidt  to  decide  in  mills  which  are  roUinir  botl' 
steel  and  iron.  In  Belsrium  it  seems  to  be  more  general 
to  lay  out  the  mills  either  for  all  one  or  all  the  other. 
Thu.s  cost  of  production  is  brought  down  to  the  abso- 
lute minimum,  the  furnace  plant  being  designed  for  one 
object  alone,  and  it  is  very  difficult  for  a  mill  rolling 
both  steel  and  iron,  aiul  using  two  coal  fired  furnaces, 
or  one  reversing  gas  furnace,  economically  to  compete. 

The  main  features  of  the  Belgian  rolling  system  are 


excellent.  They  include  large  16  in.  breaking  down 
rolls,  direct  driven  from  an  engine  or  motor,  at  a  speed 
of  about  82  r.p.m.  The  principle  of  breaking-down 
rolls  is  most  .satisfactory,  the  speed  and  large  diameter 
of  the  rolls  quickly  billeting  the  pile  down  ready  to  be 
j)assed  on  to  the  roughing  rolls.  This  results  in  sound 
finished  bar  from  the  faggoted  piles  without  reheating. 
The  breaking  down  rolls  are  one  of  the  principal  fac- 
tors in  high  outputs  and  cheap  production. 

The  finishing  trains  are  driven  from  a  large  flywheel 
on  the  main  shaft  to  a  small  pulley  which  also  acts  as 
;i  flywheel.  The  drive  is  usually  25  to  30  feet  long  and 
about  3  to  1  ratio.  This  drive  is  free  from  shocks  and 
easy  to  alter  by  changing  the  smaller  pulley  for  one  of 
a  different  diameter.  The  speed  of  the  finishing  train 
will  be  about  245  to  250  r.p.m.  in  Belgium  compared 
with  only  about  170  to  180  in  Britain.  The  barrel  of 
the  oval  and  finishing  rolls  in  Belgium  is  much  larger 
than  is  usual  in  Britain,  it  being  possible  to  get  away  as 
many  as  ten  finishing  sizes  in  one  pair  of  rolls,  which 
saves  time  in  roll  changing  and  thus  increases  output. 

The  methodical  organization  for  weijrhing  up  and 
stocking  finished  bars  in  Belgium  calls  for  praise.  In 
the  first  works  described  near  the  beginning  of  this 
article  the  warehouse  was  about  100  yards  long  by  18 
yards  wide,  with  an  overhead  travelling  crane  and  a 
branch  railway  track  across  the  end  of  the  warehouse. 
The  finished  bars  are  cropped  and  cut  by  the  shears, 
are  weighed,  and  deposited  by  the  crane  in  pens  hold- 
ing up  to  25  tons.  When  forwarding  instructions  are 
received,  the  bars  are  lifted  from  the  pens  by  the  crane 
and  deposited  in  the  raihvay  cars. 

Belgium  is  thus  not  only  equipped  with  the  most 
modern  appliances,  she  is  also  Avorking  on  the  most  ap- 
proved modern  methods,  and  will  in  consequence  prove 
a  keen  competitor  of  all  steel  and  iron  producing  coun- 
tries in  the  future.  The  details  which  ilr.  Harris  has 
made  available  will  however  prove  helpful  to  other  pro- 
ducers, who  will  be  able  to  compare  and  if  neces-sary 
revi.se  their  oAvn  methods  in  so  far  as  they  appear  to 
need  improvement. 


EXIDE  BATTERIES  OF  CANADA,  LTD. 
Some  Account  of  a  Company  Which  is  Playing,  and  is 

Destined  Increasingly  to  Play,  an  Important  Part 
in  the  Industrial  and  Social  Life  of  the 
Dominion. 
By  A.  R.  R.  JONES. 

The  plant  of  Exide  Batteries  of  Canada.  Ltd..  is  lo- 
cated at  153  Dufferin  Street.  Toronto,  adjacent  to  the 
western  entrance  to  the  orrounds  of  the  Canadian  Na- 
tional Exhibition.  The  b\iilding  was  bought  and  re- 
modelled in  the  fall  of  last  year  by  the  Company 
named  which  commenced  its  operations  therein  in  Feb- 
ruary of  this  year.  The  lot  on  which  it  stands  is  259 
feet  Avide  by  301  feet  long,  and  the  buildings  them- 
selves are  185  feet  in  width  and  236  feet  in  length. 
One  of  these  three  buildings  contains  the  offices,  small 
stores  and  shipping  room.  Another  is  devoted  to  the 
charging  separator  treatment,  easting  and  assembling 
shops.  The  third  contains  the  acid  storage  depart- 
ment, the  store  room  and  dres,sing  and  lunch  rooms. 
As  regards  the  dressing  rooms,  it  should  he  mentioned 
that  these  are  capitally  equipped  with  showers,  baths, 
etc.  In  fact,  the  plant,  as  a  whole.  Avhen  visited  by 
the  writer  the  other  day.  presented  an  admirable  ap- 
pearance. It  is  splendidly  designed  for  efficiency  of 
operation  and  it  affords  every  facility  for  manufactur- 
ing under  the  best  modern  factory  conditions. 
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Officers  and  Products. 

The  officers  of  Exide  l>atteries  of  Canada,  Ltd.,  aro 
as  follow.s:  Mr.  Herbert  Lloyd,  president  and  general 
manager;  Mr.  C.  W.  Woodward,  vice-president;  Mr. 
Walter  G.  Henderson,  secretary-treasurer;  and  Mr. 
A.  N.  Bentley,  manager. 

The  products  of  the  plant  are  storage  batteries  for 
automobile  starting,  lighting  and  ignition  systems  and 
batteries  for  farm,  Ugli,t  and  ])o\\"er  jilanfts.  Tiiis 
Company  supplies  the  batteries  for  all  the  Ford  ears 
that  are  made  in  Canada  and  also  for  all  the  Mc- 
Laughlin ears  that  are  made  in  Canada.  It  also  acts 
as  the  distributor  in  Canada  of  the  products  of  its 
parent  company  in  the  United  States,  the  Electric 
Storage  Battery  Company,  of  Philadelphia.  Of  this 
parent  company,  Mr.  Herbert  Lloyd,  the  president  and 
general  manager  of  Exide  Batteries  of  Canada,  Ltd., 
and  Mr.  Walter  G.  Henderson,  its  secretary-treasurer, 
are  also  president  and  manager  and  .secretary-treas- 
urer respectively. 

Applications  of  Storage  Battery. 

It  has  been  truly  said  that  the  storage  battery  is  "the 
lieart  of  the  electrical  system"  on  the  modern  pas- 
senger automobile,  power  boat  or  motorcycle.  Whe- 
ther the  battei-y  is  used  for  starting,  or  onlj-  for  light- 
ing and  ignition,  its  dependability  and  its  response  are 
factors  in  the  degree  of  satisfactory  service  rendered 
by  the  entire  machine.  Exide  battei-ies  are  well  calcu- 
lated to  render  such  a  service  as  this.  Their  various 
types  are  distinguished  by  great  starting  ability  and 
capacity  per  unit  of  weight  and  volume,  these  charac- 
teristics having  been  developed  to  the  maximum  con- 
sistent with  reliability  and  durability. 

But  it  would  be  a  great  mistake  to  think  of  an  exide 
battery  merely  as  a  black  box  that  starts  and  lights 
one's  automobile,  or  .supplies  the  power  for  a  street 
truck.  For  great  industries  of  all  kinds,  as  well  as  the 
navies  of  many  countries,  rely  on  the.se  batteries  for 
their  unfailing  power.  For  example,  when  we  use  the 
telephone,  the  electric  current  that  carries  our  voice 
over  the  wire  is  supplied  by  a  storage  battery,  and  the 
Bell  Telephone,  among  other  systems,  makes  use  of  the 
exide. 

Or,  again,  note  the  part  it  plays  when  a  great  bridge 
moves.  At  a  touch  of  the  hand,  the  great  cantilevei- 
lifts  or  the  drawbridge  swings  so  that  the  ship  may  pass 
The  hand  move  a  s^\^tch,  and  the  current  from  an  exide 
battery  sets  in  motion  the  motor  that  does  the  work. 
In  railway  signals,  too,  the  exide  battery  says  the  word 
that  speeds  the  train  in  safety. 

Out  on  the  prairies,  in  the  rural  districts  of  the  Do- 
minion, on  lonely  mountain  sides,  in  thousaiuls  of  farm- 
houses, ehurclies,  schools  and  stores,  the  electric  light 
current  comes  from  exide  batteries.  Great  numbers 
of  small  electric  light  and  power  plants  are  equipped 
with  these  batterie.s. 

Frf»m  lighting  farms  aiul  starting  automobiles  to 
|)roi)elling  submarines  and  firing  l)ig  naval  guns,  exicb* 
batteries  are  playing  a  vital  ])art,  whether  in  the 
science  of  war  or  in  the  arts  of  peace.  Wireless  sta- 
tions, on  land  and  sea,  liave  storage  l)atteries  for  re- 
serve power,  and  something  like  ninety  per  cent  of  tlie 
Marconi  system,  as  well  as  the  majority  of  Govern- 
ment and  private  plants,  use  exide  batteries. 

In  short  while,  to  the  majority  of  us.  a  storage  bat- 
tery probably  is  knf)wn  best  in  its  relation  to  the  start- 
ing and  ligliting  of  aut oiiiol)iles.  it  has  an  infinity  of 
other  uses.  Most  of  us  may  think  nf  it  as  a  4.")  lit. 
black  box  that  saves  the  muscles  in  cranking  a  ear  and 
gives  current  for  the  light-s  on  the  road.    But,  to  the 


men  in  the  central  power  and  lighting  stations  of  man 
large  cities,  an  exide  battery  is  a  huge  thing  tha' 
would  fill  an  ordinary  house — for  each  cell  weighs  as 
much  as  tliree  tons,  and  there  are  150  cells  to  a  battery. 
Plant  of  the  Parent  Company. 

Having  said  this  much  as  to  the  fields  of  storage 
tery  application,  a  few  words  as  to  tiie  parent  com- 
pany of  Exide  Batteries  of  Canada,  Ltd.,  should  not  be 
without  interest.  At  the  present  moment,  the  plant 
of  their  parent  company — the  Electric  Storage  Bat- 
tery Company — at  Philadelphia  is  the  most  complete 
and  the  largest  plant  on  this  continent  devoted  exclu- 
sively to  the  manufacture  of  storage  batteries  and 
their  accessories.  It  consists,  in  all,  of  twenty-three 
separate  buildings,  now  occupied,  the  floor  space  in 
these  buildings  alone  reaching  the  stupendous  total 
of  over  I2V2  acres!  The  employees  in  this  enormous 
plant  number  many  thousands.  The  new  factory 
which  is  just  being  completed,  as  part  of  the  mammoth 
plant,  and  which  is  intended  for  the  production  of 
automobile  batteries  exclusively,  will  have  a  capacity 
of  6,000  batteries  a  day.  In  addition  to  its  Avorks  and 
general  offices  at  Philadelphia,  the  Electric  Storage 
Battery  Company  maintains  branches  in  New  York, 
Boston,  Rochester,  Pittsburg,  Washington,  Cleveland, 
Detroit,  Cincinnati,  Chicago,  St.  Louis,  Kansas  City, 
Denver,  Minneapolis,  San  Francisco  and  Seattle.  The 
distribution  of  products  is  assisted  by  over  1,000  dis- 
tributors in  the  United  States,  thus  extending  its  busi- 
ness into  practically  every  locality  in  that  country. 

Like  so  man.y  other  vast  concerns,  the  Electric  Stor- 
age Battery  Company  started  its  operations  in  a  very 
small  way.  It  was  towards  the  close  of  the  year  1887 
that  a  Frenchman,  Clement  Payen,  came  to  the  United 
States  with  a  firmly-established  idea  that  he  had  in- 
vented a  storage  battery  which  differed  radically  from, 
and  was  immensely  siiperior  to,  all  the  then  existing 
types.  So  strongly  did  the  force  of  his  arguments  im- 
press some  far-sighted  persons  in  Philadelphia  that 
they  thereupon  secured  from  him,  by  purchase,  the  as- 
signment of  all  his  patents  and  patent  rights.  Within 
a  few  months  a  company  was  formed,  a  factory  was 
secured,  manufacturing  operations  were  commenced 
and  steps  were  taken  to  exploit  the  new  storage  bat- 
tery mider  its  trade-marked  name  of  the  "Chloride 
Accumulator."  This  term  has,  in  fact,  become  synony- 
mous Avith  the  highest  type  of  storage  battery  practice. 
It  is  thus  that  the  organization  of  the  Electric  Storage 
Battery  Company  took  place  in  the  j^ear  1888.  Its 
total  number  of  employees,  at  the  start,  was  only  five. 
Somie  indication  of  what  it  has  accomplished  since  then 
may  be  gained  fi'om  the  few  bi-ief  and  bold  facts  just 
stated  above.  For,  in  truth,  from  that  day  to  this,  the 
company  has  been  in  the  forefront,  not  only  in  the  per- 
fecting of  the  storage  battery  in  its  electrochemical 
and  mechanical  features,  but  also  in  .successfully  de- 
monstrating the  value  of  its  application  to  the  many 
new  and  rapidly  nuiltiplying  fields  of  applied  elec- 
tricity. 

It  was  in  1900.  witli  the  manufacture  of  the  "Chlo- 
ride Accumulator"  contiiuiing  on  an  increasing  scale, 
that  the  Electric  Storage  Battei-y  Comjiany  placed  on 
the  market,  as  the  result  of  exhaustive  scientific  tests 
and  large  pecuniary  expenditures  its  "Exide"  battery. 
This  battery  is  largely  resjionsible  for  the  popular  suc- 
cess of  the  electric  vehicle.  Later  developments  in 
batteries  for  electric  vehicle  service  placed  on  the 
market,  in  urdei'.  the  " "  H.N  caii-exide. "  the  "Thin- 
Exide,"  and,  finally,  in  1911,  the  "Ironclad  Exide." 
■which  last-named  has  earned  for  itself  an  unassailable 
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icputatioii,  tlic  "(Jrockcr  Land  Expedition, "  when  it 
stiirted  for  tlie  North  Polar  regions  carryiiif^f  with  it,  a 
battery  of  "  L-onolad-Exide "  colls,  which,  after  4,000 
miles  of  the  toiifjhest  transportation  a  battery  ever 
suffered,  were  used  ti  lipht  its  permanent  winter  head- 
quarters, and  , through  five  months  of  frozen  nights  af- 
forded a  light  that  never  failed  to  shed  its  gladdening 
cheer. 

It  ought,  in  common  fairness,  to  be  added  that  a  very 
large  measure  of  the  Electric  Storage  Battery  Com- 
l)any's  phenomenal  success  is  attributable  to  its  presi- 
dent and  general  manager,  Mr.  Herbert  Lloyd,  who  is, 
by  the  way,  an  Engiisliinan  by  bii'th,  and  who,  on  every 
side  of  the  company's  progress  and  activities,  has  dis- 
played a  combination  of  qualities  amounting  to  real 
and  rare  genius. 

P'rom  what  has  been  .said  of  the  Electric  Storage 
Battery  Company's  remarkable  rise  and  progress,  it 
iliay,  with  some  confidence,  be  anticfpate'd  that  the 
advent  of  its  daughter,  the  Exide  Batteries  of  Canada, 
Ltd.,  should  be  a  distinct  gain  to  the  industrial  life  of 
Canada.  For  there  is  every  reasoji  to  apprehend  that 
the  latter  concern  is  imbued  with  the  same  enthusiasm, 
alike  for  scientific  and  far  matei'ial  progress,  which 
has  inspired  the  former.  At  present,  the  Exide  Bat- 
teries of  Canada,  Ltd.,  employs  some  eighty  persons, 
and  has  a  capacity  for  some  600  batteries  a  day.  But 
one  is  much  mistaken  if  the  scope  and  sphere  of  its 
operations  will  not,  in  a  very  short  space  of  time,  once 
normal  conditions,  industrial  and  commercial  super- 
vene, be  on  a  largely  extended  scale.  At  all  events, 
Mr.  Bentley,  the  manager,  in  the  course  of  a  conver- 
sation with  the  writer,  showed  him.self  very  optimistic 
as  to  the  future,  in  this  count-ry,  of  the  concern  with 
which  he  is  identified.  Of  course,  at  this  actual  mo- 
ment, as  can  readily  be  understood,  its  business  must 
be  largely  predicated  on  the  prosperity  of  the  automo- 
bile industry.  But,  naturally,  a  concern  with  affilia- 
tions of  such  calibre  and  such  inagniture,  does  not  look 
to  the  present  moment  merely.  And  it  is  the  con- 
census of  informed  opinion  that  the  lack  of  briskness 
in  the  motor-car  industry  is  pretty  near  its  end,  and 
that,  in  the  coming  year,  we  shall  see  a  revival  of  pros- 
pect. Right  here,  it  may  be  queried  whether  such  a 
revival  would  not  be  appreciably  hastened  were  some- 
one, with  sufficient  nerve,  to  advance  the  price  of  th'e 
car — for  it  is  pretty  general  experience  that  it  is  the 
rising  market  that  induces  the  increased  demand. 

As  to  the  reasons  which  induced  the  Exide  Battei-ies 
of  Canada,  Ltd.,  to  locate  in  Canada,  prominent  Jiinong 
them  was  the  desire  to  respond  to  Canadian  sentiment 
in  favor  of  a  "Made-in-Canada"  product.  Further, 
there  was  a  wish  to  make  it  possible  for  the  Canadian 
motor-car  manufacturer  and  the  Canadian  motor-car 
owner  to  obtain  this  high  standard  of  battery  without 
paying  the  relatively  high  price  that  would  be  iieces- 
sary,  if  the  Canadian  ('ustoms  duty  had  to  be  added  In 
the  cost  of  manufacture,  hi  these  circumstances,  To- 
ronto was  selected  as  a  location  because  it  was  a  con- 
venient point  for  shipment  from  Philadelphia.  But. 
beyond  these  considerations,  the  pai'ent  company,  no 
doubt,  felt  that  it  was  incumbent  that  the  Canadian 
market  should  be  handled  at  close  range — that  things 
had  reached  a  i)oint  when  it  was  advisable,  in  its  own 
interests,  tliat  its  sales  and  sales  promotion  should  be 
handled  by  its  own  trained  experts  rather  than  through 
.lobbers  who  possibly  might  not  be  as  familiar  with  the 
most  effective  methods  of  sales  promotion,  for  its  par- 
ticular products,  as  its  own  men. 


THE  LAKE  ATHABASCA  IRON  DISCOVERY 

I  By  Iv  1>.  (  IIK  A.VOT. 

Probably  no  reported  mineial  discovery  for  some 
time  has  received  such  notice  and  attention  as  that  of 
the  iron  ore  deposits  on  the  shore  of  Lake  Athabasca. 
Taken  up  by  tiie  newspapers  the  phrase  "an  entire 
valley  of  iron  ore"  naturally  caught  the  popular  eye 
and  kept  on  spreading.  But  this  same  lack  of 
modesty  in  aniiouncing  the  find  has  caused  the  report 
to  be  regarded  very  sceptically  and  handled  very 
carefully  by  geologists  and  mining  men  whilst  ack- 
nowledging the  distinct  possibility  of  a  rich  find  in 
that  locality. 

As  first  published  in  the  newspaper  and  circulated 
from  there  E.  A.  and  N.  C.  Butterfield,  father  and 
son,  had,  in  the  course  of  their  prospecting  in  the 
North  country  encountered  a  valley  of  iron  on  the 
shore  of  Lake  Athabasca,  of  which  they  stated  they 
had  measured  off  150,000,000  tons.  F^urthgrmore, 
they  stated  that  there  was  1,000,000  tons  of  the  ore 
lying  loose  on  the  ground  without  any  mining  being 
necessitated,  and  this  adjacent  to  excellent  water 
transportat/ion.  The  two  filed  six  claims,  each  of 
2,640  feet  square,  comprising  in  all  nine  hundred  acres. 

It  is  questionable  is  this  find  warrants  the  name  of 
"discovery"  as  the  occurrence  of  ore  on  the  shore  of 
Lake  Athabasca  was  noted  and  examined  by  J.  B. 
Tyrrell  as  far  back  as  1893.  More  detailed  exami- 
nations were  made  by  parties  under  F.  J.  Aleock,  of 
the  Geological  Survey  of  Canada  in  1914  and  1916,  to 
be  found  in  the  summaries  of  the  work  of  the  Survey 
for  those  years. 

The  1914  report  of  tliis  area  says:  "Hematite  is 
found  in  the  Tazin  series  and  some  years  ago  a  num- 
ber of  mining  claims  were  staked  on  it.  The  hematite 
consists  of  bedder  deposits  associated  with  the  quart- 
zite,  but  there-  lias  been  a  great  amount  of  secondary 
deposition  with  the  formation  of  veins  of  hematite  in 
fractures  and  joints  in  the  quartzite.  An  analysis  of 
thxa  hemat'te  showed  66.7  per  cent  iron,  but  the 
amounts  seen  were  entirely  too  small  to  be  of  economic 
importance."  The  1916  report  states:  "At  several 
places  the  Tazin  series  contains  considerable  quanti- 
ties of  hematite  and  a  number  of  claims  have  been 
staked  on  these  deposits.  Analysis  showed  iron  66.70 
per  cent,  silicon  2.12,  phosphorus  0.014,  sulphur  0.013 
per  cent." 

When  the  Butterfields  eam^  out  of  the  North  coun- 
try to  Edmonton,  after  staking  their  claims,  they 
brought  with  them  some  surface  specimens  which 
were  examined  by  officials  of  the  University  of  Al- 
benta,  who  pronounced  them  to  be  hematite  of  ex- 
cellent quality  with  the  following  analysis: 

Silica   21.36  20.94 

Iron  oxide   70.58  70.84 

Phosphorus   0.029  0.031 

Sulphur    0.063  0.082 

Equivalent  in  iron  of  above  oxide  49.40 — 19.58 
It  must  be  borne  in  mind  that  these  were  surface  haiul 
specinrens  examined,  not  giving  an  idea  of  the  tenor 
of  the  ore  over  any  area.  The  ore  is,  however,  ex- 
cellent hematite,  as  examined,  containing  about  fifty 
per  cent  metallic  iron,  and  if  this  represents  anything 
like  the  general  tenor  a  deposit  of  great  commercial 
value  has  undoubtedly  been  discovered. 

A  certain  amount  of  scepticism  prevails  over  the 
extent  of  the  reported  find,  especially  in  the  face  of 
the  fact  that  the  Geological  Survey  has  stated  speci- 
ficall.v  that  there  is  no  commercial  quantity  of  ore 
available  in  any  one  area.    How  specific  figures  were 


December,  1921 


IRON 


AND    STEEL    OF  CANADA 


295 


arrived  at  is  open  to  t  gveixi  deal  of  speculation,  and  it 
does  not  seem  possible  that  150.000,000  tons  sliould  bo 
eveu  roughly  accurate.  The  probability  oF  tlie  idea 
to  be  conveyed  is  the  existence  of  a  very  lar<>e  body. 

Whatever  the  truth  of  the  situation  may  be  it  ^vilI 
not  be  revealed  until  spring,  when  it  is  cont'idcntly 
expecte  dthat  mare  exhaustive  investigations  will  be 
conducted  by  competent  autliorities.  Mining  men  arc 
unauimt)usly  of  the  opinion  that  such  a  step  is  war- 
ranted. In  addition  to  the  Dominion  Government,  it 
is  rei)orted  that  the  University  of  Alberta  will  also 
send  out  an  expedition. 

The  value  of  a  large  de])nsil  dl'  ii'on  in  this  area 
would  be  a  very  valuable  asset  to  Alberta  and  to  the 
Dominion.  Its  reported  location  is  in  close  proximity 
to  the  deep  waters  of  Lake  Athabasca,  and  an  exten- 
sion of  the  Alberta  and  Great  Waterways  Railway 
for  one  hundred  and  fifty  miles  would  bring  the  ore 
to  the  Edmonton  market  sufficiently  near  to  the  vast 
v.oal  fields  of  Alberta.  In  this  connection  it  is  intc 
esting  to  note  that  Mr.  Butterfield  and  his  son  were 
some  years  ago  responsible  for  the  discovery  of  100,- 
000,000  tons  of  Coking  coal  in  the  Brazeau  district  of 
Alberta,  which  deposits  are  said  to  be  excellently 
adapted  to  the  treatment  of  iron  ore. 

It  is  needless  to  point  out  just  how  important  the 
establishment  of  iron  and  steel  industry  in  the  pro- 
vince of  Alberta  would  be  when  Canada  imports 
.  ninety-five  per  cent  of  the  ore  smelted  in  its  blast 
furnaces,  and  also  imports  more  than  $125,000,000 
worth  of  steel  products.  A  short  while  ago  the  But- 
terfields  passed  through  Montreal  en  route  to  New 
York,  whei-e  they  are  taking  up  with- a  corporatiou 
arrangements  for  the  commercial  development  of  the 
property  they  have  staked.  Whether  anything  eomies 
of  this  or  not  it  is  of  the  highest  importance  that  this 
new  discovery,  which  indicates  certain  possibilities, 
should  be  given  the  closest  and  most  thorough  inves- 
tigation. 


struinents;  medical  and  surgical  instruments  and  ap- 
pliances; spectacle  ware  and  opticians'  supplies; 
photographic  and  cinematographic  apparatus  and  re- 
quisites; musical  instruments;  furniture  of  wood, 
cane,  wicker;  bedsteads  and  bedding;  carpets,  lino- 
leum, etc.;  basketware  chemicals,  light  and  heavy; 
domestic  chem'ical  products;  drugs  and  druggists' 
sundries;  perfumery;  dyes;  foodstuffs  (prepared  and 
preserved)  and  beverages;  confeetionerj'  (sugar  and 
chocolate)  ;  tobacco,  cigarettes  and  cigars. 

At  Birmingha„m:— Ligliting  phmt  for  'electricity, 
ga.s,  oil,  etc. ;  cooking  stoves  and  utensils,  including 
aluminum,  enamelware,  etc. ;  foundry  appliances ;  gen- 
eral hardware,  including  builders,  marine  and  house- 
hold ironmongery  of  all  descriptions;  general  ma- 
chinery of  all  descriptions  and  small  tools  mill  fur- 
nishings ;  india  rubber  goods  for  industrial  and  house- 
liold  purposes;  motor  cycles  and  cycles;  accessories 
for  motor  cars,  cycles  and  aeroplanes;  weighing  and 
measuring  appliances  and  instruments;  sanitai-y  ap- 
pliances; paints,  colours  and  varnishes  and  paint( 
requisites;  railway  equipment;  metals  ol  all  descrip- 
tions (including  precious  metals)  ;  agricultural  and 
horticultural  machinery  and  implements ;  mining,  col- 
liery and  quarrying  plant;  brewing  and  distillery 
plant ;  metal  furniture  for  house,  shop,  office,  garden 
and  camp  use,  including  bedsteads,  building  con.struc- 
tion;  perambulators,  m;ailearts  and  push-chairs;  sad- 
dlery and  harness;  firearms;  fishing  tackle  and  rods; 
tubes  in  copper,  lead,  brass  and  steel  and  steam  and 
pipe  fittings;  architectural  and  ornamental  metal 
Avork,  including  gates  a)id  fencing;  ropes  of  steel  and 
hemp,  cordage  and  string. 


BRITISH  INDUSTRIES  FAIR. 

The  eiglith  annual  British  Industries  Fair,  which 
embraces'^a  large  number  of  the  most  important  lines 
of  British  trade,  will  be  held  in  London  and  Birming- 
hanv  from  27th  February  to  10th  March.  This  is 
purely  a  trade  fair  where  buyer  and  seller  meet,  not 
an  exhibition.  This  fair,  whether  regarded  from  the 
point  of  view  of  size,  diversity  of  products  shown,  or 
re.sultant  business,  now  surpasses  in  importance  and 
value  to  the  world's  markets  any  other  trade  f^ir  or 
similar  purpose.  A  visit  to  the  fair  will  ccmvin-e 
overseas  buyers  that  enormous  strides  haNc  been  mado 
in  Britain's  post  war  production.  A  considciahlc 
number  of  Canadian  buyers  are  making  arrangements 
to  attend.  Admittance  is  restricted  to  trade  buyers 
on  invitation  of  the  British  Government,  and  busin-ss 
is  not  impeded  by  crowds  of  sightseers.. 

The  liritish  Indu.stries  Fair  covers  the  followmg  in- 
dustries in  London: — 

Cutlery;  silver  and  electro-plate;  jewellery, 
watches  and  clocks;  liard  haberdashery:  glassware 
of  all  descriptions;  china,  carthenAvarc;  and  stoneware; 
paper;  stationery  and  stationer's  sundries  and  office 
appliaJices;  printing,  books;-  fancy  goods,  including 
travelling  requisites  and  tobacconists'  sundries;  boot.s 
and  shoes  and  shoe  mercery;  leatlici-  for  booth  and 
shoe,  fancy  goods.  b()okl)inding  and  upholstery  trades; 
bni.shes  ainf  brooms;  toys  and  games;  sjiorts  goods 
(including  sports  clothing);  scientific  an. I  ..pti.al  in- 


IRON  ORE,  PIG  IRON  AND  COKE. 

Ontario  Production  for  First  Nine  Months  of  the  Year. 

Apart  from  a  22-ton  sample  lot  of  hematite  from 
the  Wallbridge  mine  near  Madoc,  and  27,753  tons  of 
nodulized  siderite  .shipped  hy  the  Algoma  Steel  Cor- 
poration from  the  Magpie  mine  to  Sault  Ste.  Marie 
blast  furnaces,  there  were  no  shipments  of  iron  ore. 
The  shipment  was  from  stock  pile,  the  Magpie  mine 
having  been  closed  down  since  March  9th. 

During  the  period  seven  blast  furnaces  Averc  in 
operation,  as  follows : 


Coin|)aiiy 


Location 


<;-^ 

Algoma  Steel  (,'orp.,  Sault  Ste.  Marie  .  .  3  173 
Steel  Company  of  Canada,  IIam,ilton.  ...  2  190 
Canadian  Furnace  Co.,  Port  Colboi-nc  ..1  91 
Midland  Iron  &  Steel  Co.,  Midland  ....     1  41 

A  total  of  537,475  tons  of  iron  ore  Avere  smelted,  of 
which  109,227  or  20.9  per  cent  Avas  of  Ontario  origin. 
Pig  iron  produced  totalled  393.303  tons,  valued  at 
$9,936,597.  Of  this  quantity  230.S57  tons,  in  addi- 
tion to  176,666  tons  of  old  material,  Avere  used  in  steel 
making,  the  output  of  steel  being  364,602  tons,  valne  l 
at  $13,056,376. 

The  Algoma  Steel  Corporation  operates  160  and 
the  Steel  Company  of  Canada  SO  by-product  cok'^ 
oA-ens,  using  imported  coal.  The  total  coke  consumed 
by  Ontario  bla.st  furnaces  AA'as  421,434  tons,  valued  at 
$4,114,118.  By-product  ovens  Avere  chaTgied  With 
593,359  tons  of  coking  coal,  Avorth.  $3,989,531.  The 
coke  product  Avas  390,717  tons,  AVorth  $4,054,196,  and 
tile  total  value  of  liy-i^roducts  Avas  $1,006,055. 
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Starting  Early  to  Know  Iron  and  Steel 


By  Frank  Hilton  Madison. 


School  children  in  Chicago  are  taught  about  iron  and 
steel,  not  by  studying  text-books,  but  from  actual  spec- 
imens—  raw  materials  in  various  stages  of  treatment 
and  finished  products.  They  see  various  iron  ores, 
pig  iron,  open  hearth  and  Bessemer  steels  and  learn 
something  of  their  qualities  and  principal  uses.  Tiheir 
parents  too  learn  something  of  this  when  they  visit 
the  community  centres  in  the  school  buildings  at  night. 
Inasmuch  as  the  plan  used  in  Chicago  is  about  to  be 
adopted  in  other  cities,  the  next  generation  ought  to 
be  better  educated  as  to  the  economic  value  of  iron. 
Several  sets  of  portable  exhibits  on  ' '  The  Ores  of  Iron  ' ' 
and  "Structural  Steel"  are  among  tiiie  hundreds  of 
interesting  cases  circulated  through  the  grammar  and 
high  schools  and  the  ex-service  men's  vocational  schools 
of  Chicago  by  the  N.  W.  Harris  Public  School  Ex- 
tension of  the  Field  Museum  of  Natural  History.  In 
the  course  of  a  school  year  they  are  studied  by  from 
300,000  to  500,000  persons. 

Iron  ores  and  steel  specimens  are  probably  included 
in  many  museum  exhibits.  But  people  try  to  "do"  a 
museum  in  a  day  or  less,  therefore  the  economic  ex- 
hibits 'have  little  chance  for  attention  when  they  com- 
pete with  the  animals  and  birds.  Children  —  the  next 
generation  of  users  of  iron  and  steel  —  are  generally 
in  a  holiday  mood  when  they  visit  the  museum.  Al- 
though school  children  are  always  admitted  free,  less 
than  a  tenth  of  the  Chicago  pupils  visited  the  Field 
Museum  each  year. 

When  he  became  impressed  with  the  idea  that  the 
children  would  study  natural  his^tory  and  economic 
specimens  if  they  were  put  into  the  schools  and  thereby 
becomie  more  interested  in  school  work,  the  late  N.  W. 
Harris,  prominent  Chicago  banker,  consulted  the  best 
teachers  and  sociologists  available.  Then  he  established 
a  $250,000  foundation  for  the  Field  Museum  to  be  used 
for  circulating  through  the  schools  of  Chicago  portable 
exhibits  of  economic  and  natural  history  specimens. 

In  carrying  out  this  plan  to  make  study  attractive, 
Dr.  S.  C.  Simms,  curator  of  the  N.  W.  Harris  Public 
School  Extension,  has  iised  :  "  Wha  wiould  a  boy  or  girl 
want  to  know  about  this?"  as  a  guiding  principle.  Latin 
names  of  "families"  to  which  specimens  belong  are  not 
used.  Earlier  newspajjer  training  has  led  Doctor  Simms 
to  write  straight  to  the  point  labels  that  give  informa- 
tion about  t'he  sources  of  materials,  tell  plainly  of  pro- 
cesses and  explain  the  iises. 

Iron  and  steel,  as  well  as  other  specimens,  are  .shown 
in  handsome  glass-covered  mahogany  eases,  24  inches 
long,  21  inches  high  and  7  inches  deep.  These  are  dis- 
played on  special  racks  in  the  class-rooms.  Specimens 
are  mounted  on  black-painted  thin  wooden  tablets,  us- 
ually 3x5  inches.  Powdered  material  is  put  into  glass- 
lidded  box  containers  mounted  like  the  tablets.  Like  the 
merchant's  show  window,  the  "goods"  are  up  near  the 
glass  where  they  can  be  studied.  Each  specimen  is 
plainly  labeled.  For  instance  the  "Structural  Steel" 
cases  contain :  Section  of  bar  of  open  hearth  steel ; 
section  of  rail,  Bessemer  steel ;  .slag ;  coke ;  limestone ; 
Portland  cement  made  from  slag  and  lime;  hard  iron 
ore;  soft  iron  ore;  pig  iron  (miniature). 

Large  framed  descriptive  labels  project  on  each  side 
of  the  cases.  These  labels  slide  into  the  cases  when  they 
are  being  transported  from  school  to  sdiool.    One  of 


these  labels  in  a  little  more  than  200  words  tells  some- 
thing of  making  steel  : 

"Structural  or  mild  steel  is  a  very  pure  form  of  iron 
It  and  wrought  iron  are  the  two  purest  forms  in  ordin- 
ary use,  while  pig  or  cast  iron  is  the  most  impure. 

"Structural  .steel  is  made  from  pig-iron  by  purifica- 
tion, and  is  called  Bes.semer  Steel  or  Open  Hearth  Steel, 
according  to  the  mode  of  purification  employed.  Pig 
iron  with  its  other  impurities  contains  much  carbon 
absorbed  from  the  coke  of  the  blast  furnace.  In  steel- 
making  the  most  important  thing  is  to  remove  all  but  a 
very  minute  portion  of  this  carbon. 

"For  Bessemer  Steel,  melted  pig  iron  is  poured  into 
a  Bessemer  converter,  a  vessel  of  peculiar  form,  and 
air  IS  blown  through  it  until  carbon  and  most  of  the 
other  impurities  of  the  iron  are  burned  away.  Steel 
without  any  carbon  would  be  too  soft  for  most  u.ses- 
so  it  i.s  'reearbonized'  by  adding  a  .small  weighed  quan- 
tity of  a  substance  containing  carbon.  The  .steel  is  then 
cast  into  ingots  which  are  rolled  hot  into  the  form  of 
rails,  rods,  plates,  etc. 

"For  Open  Hearth  Steels  the  pig  is  treated  in  an  Open 
Hearth  furnace  by  the  addition  of  scrap  steels  and 
iron  ore.  These  remove  carbon  and  the  other  impurities 
of  t'he  pig  metal  by  chemical  action. 

"Bessemer  and  open  hearth  steels  are  tough,  rela- 
tively soft,  and,  compared  with  other  steels. ''cheaply 
made.  They  are  used  for  rails,  beams,  boiler  plate, 
wire  and  tin  plate,  but  are  not  suited  for  edge  tools  or 
similar  uses. ' ' 

The  other  label  on  this  case  l^^lls  about  pig  iron  and 
east  iron  products,  such  as  stoves,  kettles  and  flatiron.s. 

Another  case  entitled  "The  Ores  of  Iron"  contains: 
magnetite,  hematite,  limonite.  siderite  and  pyrite. 

These  cases  of  specimens  and  the  labels  are  intended 
primarily  to  inoculate  the  children  with  an  -  interest 
in  iron  and  steel.  The  desire  for  more  information  is 
naturally  whetted  and  search  for  more  information 
generally  follows.  With  the  pupils  writing  composi- 
tions, airing  their  new-found  knowledge  at  home,  the 
ca.ses  going  through  all  the  rooms  in  a  school,  parents 
seeing  them  at  community  gatherings,  new  ideas  about 
iron  and  steel  are  impressed  ui)on  the  people  of  a  neigh- 
borhood before  the  three  weeks  allotted  to  an  exjiibit 
have  expired.  At  the  end  of  that  time  the  cases  are 
picked  up  in  a  specially  designed  motor  truck  and  car- 
ried to  the  next  school  while  others  of  the  many  hun- 
dreds of  exhibits  are  left  in  their  places. 

This  plan  of  visual  education  will  benefit  the  iron  in- 
dustry in  a  broad  way  if  children  are  interested  and 
kept  in  school  until  tiiey  liave  more  of  a  chance  to 
become  better  and  more  stable  citizens.  The  next  gen- 
erations ought  to  have  many  good  buyers  and  sellers 
of  steel.  Boys  who  have  a  natural  liking  for  iron  and 
.steel  and  gravitate  to  the  industry  will  make  a  de- 
sirable class  of  interested,  efficient  employes —the  sort 
that  infect  others  with  their  enthusiasm  for  their  work. 

And  the  plan  is  not  likely  to  stop  in  Chicago.  It 
has  attracted  attention  of  nationally  known  educators 
and  government  departments.  Other  cities,  through  their 
museums  and  schools,  have  shown  active  interest  am- 
ong them  Brooklyn.  Philadelphia,  Pittsburgh,  St.  Louis. 
Milwaukee,  Cleveland  and  Los  Angeles 
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STORIES  of  the  SEA 

AND  THE 

Grand  Bank  Fishermen 

by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 
A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.    A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.7S 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  FiBhermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE  SHACK  LOCKER 

Yams  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $150 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK    COMPANY,  Limited 

TORONTO,  ONT. 
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Information   

Is  the  life  blood  

Of  t^e  steel  industry  

And  your  technical  pages   

Are  the  best  source  of  new  ideas  . . . . 
Concerning  methods  and  machines  .  . 

For  improving  production  

Moreover   

There  are  only  two  ways   

To  get  this  valuable  material   

You  must  either  spend  a  day  a  week 
Reading  the  eighteen  publications  or  . 

$6.00  a  year   

And  fifteen  minutes   

With  the  only  magazine  that   

Digests  informative  articles   

In  more  than  600   

Industrial  publications   

And  what's  more   

You  can  prove  it   

By  simply  sending   

Tihe  Coupon   


THE  INDUSTRIAL  DIGEST,  Dept.  S. 
25  West  45th  St.,  New  York,  N.  Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  aiter  two  issues. 


Name    Position . 


Firm  

Address   

City    Province 


J.  D.  IRELAND  S  DEATH. 

James  Diuiiie  Ireland,  member  of  M.  A.  Ilanna  & 
(>).,  (y'levelaiid,  and  brother  of  Robert  L.  Ireland,  who 
retired  from  tlie  partnership  in  1916,  died  in  Cleve- 
land Dec.  6,  after  an  illness  of  about  a  year  and  a 
half.  He  had  been  a  partner  in  the  company  since 
his  brother's  I'ctirement  and  wa.s  in  charge  of  the  ore 
and  anthracite  coal  operations  of  M.  A.  Ilanna  &  Co. 
I'rior  to  1916,  he  was  general  manager  of  the  Hanna 
iron  ore  properties  with  headquarters  at  Duluth,  and 
had  been  with  the  organization  since  1909.  Mr.  Ire- 
land was  a  mining  engineer,  having  specialized  in 
precious  metals  mining  in  Colorado  and  Mexico  fol- 
lowing his  graduation  in  190;'  from  Maj^sachusetts 
IiistitutB  of  Tcclinology  with  a  degree  of  mining  en- 
gineer. He  had  alsf)  obtained  a  degree  of  mechanical 
engineer  from  that  institution  in  1902  and  in  1900  had 
been  graduated  from  Sheffield  Scientific  School, 
Yale,  as  a  bachelor  of  philosophy  in  mechanical  en- 
gineering. He  was  43  years  old  and  was  bom  and 
raised  in  New  York  city.  Mr.  Ireland  was  well 
known  throughout  the  Lake  Superior  region,  where 
he  was,  until  a  few  years  ago,  in  charge  of  the  mining 
operations  of  the  Hanna  interests.  His  headquarters 
were  in  Duluth,  but  he  mlade  frequent  visits  to  all  the 
iron  ranges  and  had  many  friends  among  the  mining 
fraternity,  all  of  whom  were  greatly  grieved  to  learn 
of  his  death.  Mr.  Ireland  was  a  member  of  the  Lake 
Superior  Mining  Institute  and  several  other  organi- 
zations. 


BOILERPLATE  INDUSTRY  FOR  WELLAND. 

The  "Weeks  Engineering  Corporation,  an  American 
organization,  has  decided  to  establish  a  plant  at  Wel- 
land.  The  principal  product  of  the  Canadian  works 
wall  be  boiler  plates.  The  company  is  taking  over 
the  "Welland  Machine  &  Foundries  property  and  will 
install  machinery  almoi.st  immediately*.  Addtional 
buildings  will  be  erected  next  spring,  and  the  entire 
site,  consisting  of  four  acres,  provides  room  for  ex- 
pansion. A  by-law  will  be  submitted  to  Welland  rate- 
payers in  Januarv  providing  for  a  fixed  assessment 
of  "$20,000  for  10  years. 


NEW  RAIL  ORDER  FOR  ALGOMA  STEEL. 

Algoraa  Steel  Corporation  has  been  awarded  a  con- 
tract for  6,000  tons  of  standard  rail?  for  the  T.  &  X. 
0.  Railway,  in  connection  with  its  extension.  Ten- 
ders were  called  for  the  middle  of  last  week,  and  the 
award  Avas  announced  at  the  week-end.  This  latest- 
order  comes  in  addition  to  the  Grand  Trunk  rail  busi- 
ness announced  a  week  ago,  and  together  with  the 
C.  N.  R.  and  C.  P.  R.  placings,  gives  a  s\ib.stantial  ton- 
nage on  the  books  of  the  Algoma  Corporation,  guar- 
aiUeeing  fairly  active  prodiiction  for  the  balance  of 
1  he  winter  season. 


NICKEL  INDUSTRY  DEPRESSED. 

Tlic  resignation  of  A.  D.  Miles,  president;  G.  E. 
Sylvester,  assistant  to  the  president,  and  W.  M.  Den- 
nett, assistant  treasurer  of  the  International  Nickel 
Co.  of  Canada,  a  subsidiary  of  the  International  Nickel 
Co..  is  announced.  The  Toronto  offices  of  the  com- 
pany are  being  closed.  These  developments  are  a 
part  of  a  general  change  in  the  s.vstem  of  administra- 
tion. There  has  been  extreme  depression  in  the  nickel 
industry  of  late,  all  the  company's  works  in  the  Sud- 
bury district  and  the  refiner}-  at  Port  Colborne  hav- 
ing been  closed  down  for  some  time. 


IRON  AND  STEEL  OF  CANADA 

Index  to  Mill  Supplies 

This  Directory  is  published  in  11. e  interesu  oi  our  readers.  Buyers  who  are  unable  to  find  out  what  they  desire  are 
invited  to  communicate  wiili  tiie  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  glvo  the  Jes.^red 
Information. 


Accuiunlators,  Hydraulic; 

Siri;ut-'l'm-tier    Macliiiie   Co..    H;unllli)ri.  dnl. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  CompraiBorg: 

It.  T.  Oilman  &  Co..  Montreal. 
Aluminum: 

A.  C.  Leslie  Co..  Ltd.,  Montreal. 
Angle  Bars: 

Steel  Company  ol"  Canaa,  Ltd.,  Hamilton,  Ont. 

I'liited  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

Azlas,  Car: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  Iiocomotive: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 

United  States  Steel  Products  Co.,  Montreal. 

A  trral  Stock  (Black  Steel  Sheets) : 

Seiie<-ft  Iron  &  Steel  Co..  Buffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

%  sTUt 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

•  LTnited  States  Steel  Products  Co.,  Montreal. 

Bnrs,  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian  Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Ferguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton,  Ont. 

Beals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow.  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  lion  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Sleel  &  Coal  Co..  I.,lmlted.  New  Glasgow,  N.S. 

Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Sleel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Bubher: 

Duiilop  Tire  &  Rubber  Goods  Co.,  Ltd..  Toronto.  Ont. 
Benzol: 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney,  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde  Sc  Son.s,  Montreal.  Que. 

Bins,  Steal: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Ueld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto. 

Toronto  Iron  Works,  Toronto.  Ont. 

Black  Steel  Sheets: 

H.  &  S.  H.  Thompson  &  Co..  Ltd. 
Seneca  Iron  &  Steel  Co.,  Buffalo.  N.Y. 
Leslie  &  Co..  Ltd..  A.  C,  Montreal,  P.  Que. 

Steel  Co.  of  Canada.  I-td.,  Hamilton.  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion    Foundries  &   Steel,    Ltd.,   Hamilton,  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney,  N.  S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

.Sterling  Engine  Works.  Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

Balnes  &  Peckover,  Toronto.  Ont. 
.steel  Co.  of  Cani-da.  Ha.nllton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Bolts,  Kail  way: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 


Bolts,  Huts,  BlToti: 

Canadian    Tube    A    Iron    Co.    I.,td  Montreal 
Steel  Company  of  Canada,  Ltd..  Hamilton,  Ont. 


Box  Annealed  Steel  Sheets: 

i;.  it  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co..  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  oni. 

Brick-Insulating : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 

Brushes,  Poundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  IXetal: 

Pedlar  People.  Limited.  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 


Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto.  Ont. 


Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 

Cast  Iron  Fipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth   Mfg.   Co.,  Limited,  Hamilton.  Ont. 

Castings,  Brass: 

Wentworth   Mfg.   Co.,  Limited,   Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentwortli   Mfg.   Co.,  Limited.  Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries.  Ltd..   Montreal  P.Q 
Electrical  Fittings  &  Foundry.  Ltd..  Toronto,  ('nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Kickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian   Steel   Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co..  Hamilton,  Ont. 
Joliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  .Steel  &  Iron  Works,  Ltd.,  Tor 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel  Foundries.  Ltd.,  Montreal  P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton.  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd.,  Toronto.  Ont 
Milton  Hersey  Co.,  Ltd..  Montreal. 
Charles  C.  Kawin  Co.,  T,td.,  Toronto. 

Chucks  loathe  and  Borlnsr  BUll: 

The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Can. 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostoria,  Ohio,  U.S.A. 

United  States  Steel  Products  Co.,  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beveridge   Supply   Company.    Limited,  Montreal. 


Consulting  Engineers: 

W.  E.  Moore  A  Co..  Ltd.,  PUUbure,  P». 
W    8.  Tyler  Co.  Cleveland 
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DEMAND  FOR  MACHINE  TOOLS  IN  INDIA. 

ill  !i  recent  issue  of  "Machinery"  there  appeared 
tlic  following:  interesting  article  by  George  Cecil  on  th'P 
}il)ove  subject. 

There  was  a  time  when  European  employers  of  native 
labor  in  India  did  not  encourage  the  use  of  imported 
tools;  and  the  obstinate  native  mechanic  also,  for  many 
years  fought  shy  of  modern  tools  and  methods,  any- 
thing in  the  way  of  a  time-saving  device  being  objec- 
tionable to  him.  The  longer  he  worked,  the  greater  his 
profit,  so  he  thought;  conse(iuently,  he  allowed  his  task 
to  drag  on.  Finally,  employers  and  mechanics  alike 
more  or  less  fell  into  line  with  the  new  order  of  things, 
and  today  machine  tools  have  been  adopted  in  the  mill 
repair  shops;  indeed,  many  of  them  are  particularly 
well  equipped. 

India  being  preeminently  con.servative,  this  result 
was  not  achieved  without  a  severe  struggle.  The  na- 
tive argued  that  his  father,  grandfather,  and  great- 
grandfather had  u.sed  tools  of  Indian  manufacture,  and 
nothing  would,  at  first,  induce  him  to  desert  those  to 
which  he  had  been  accustomed  from  his  youth.  But 
by  degrees  contractors  and  other  employers  of  labor 
came  to  the  conclusion  that  "time  is  money."  Today, 
though  the  old-fashioned  users  of  native  tools  refu.se 
to  bend  their  knees  to  progress,  they  are,  fartunately, 
in  a  minority.  As  to  the  European  concerns,  both  lart^e 
and  small,  the.y  expend  money  freely  in  acquiring  suit- 
able tools,  a  certain  pride  being  taken  in  the  shops. 
General  Industrial  Conditions. 

Of  late,  India  has,  for  an  Eastern  country  where  pro- 
gress seldom  is  encouraged,  been  unusually  active  in- 
dustrially. Some  of  the  railwaj^  companies,  for  ex- 
ample, have  constructed  their  own  locomotives  with 
good  results.  For  many  years  past,  most  companies 
have  made  their  own  cars,  India  being  rich  in  suitable 
lumber.  The  shops  are  well  equipped,  and  skilled 
European  foremen,  brought  from  England,  are  in 
charge.  Under  their  fostering  care  the  natives,  who 
are  employed  hy  the  thousand,  often  do  very^  good  work 
—  thej^  can,  in  fact,  hardly  be  excelled.  When,  how- 
ever, a  supposed  economy  is  effected  by  putting  an  in- 
competent and  inexpensive  half-caste  native  in  charge, 
the  quality  of  the  output  usually  falls  off.  The  semi- 
white  man  is  naturally  indolent ;  he  seldoms  masters 
the  use  of  the  machinery  entrusted  to  his  care,  and  the 
men  dislike  Avorking  under  him. 

Some  of  the  small  native  shops  in  which  machine 
tools  are  u.sed  serve  apparently  as  an  outlet  for  mere 
rubbish  in  the  way  of  tools  and  machines.  Obsolete 
contrivances,  instead  of  being  "scrapped,"  are  pur- 
cliased  for  a  trifle  by  the  economical  Indian  mill  or 
mine  owner,  and  those  who  use  them  are  but  poorly 
acquainted  with  their  operation.  One  finds  an  anti- 
quated lathe  in  a  repair  shop,  with  a  venerable  native 
endeavoring  to  operate  it.  The  lathe  is  coated  with 
rust;  so,  too,  is  the  mind  of  the  operator. 

Types  of  Machine  Tools  in  Demand. 

A  small  percentage  of  the  machine  tools  in  local  use 
are  manufactured  in  India,  but  the  number  imported  is 
b  far  the  most  important.  Milling  and  drilling  machines 
and  woodworking  machinery  are  in  demand;  light 
gap  lathes  (12-inch  swing),  heavier  gap  lathes  (16-ineli 
swing),  screw  machines,  bolt-  and  nut-making  machin- 
ery, shapers,  and  saws  are  needed.  Woodworking  ma- 
chines are  u.sed  in  Calcutta,  Bombay,  Madras  and  else- 
where.   The  market,  while  not  unlimited,  is  well  worth 


the  exporters'  clo.se  attention.  India  has  many  capi- 
talists, both  native  and  European.  With  a  little  urg- 
ing, they  are  often  are  ready  to  lunch  out  upon  new 
enterprises. 

I>otli  Japan  and  Germany  have  made  frantic  efforts 
to  capture  the  Indian  market.  The  Japarsese  produet.s. 
unfortunately,  seldom  are  like  the  samples,  or  repre- 
sentations made.  German  manufacturers  have  not  al- 
ways kept  their  word,  a  failing  which  neither  Euro- 
pean nor  native  machinery  users  are  inclined  to  toler- 
ate. The  Indian  himself  may  not  be  a  model  of  all  the 
virtues;  but  he  has  a  great  admiration  for  the  exporter 
whose  honesty  is  unassailable;  and  it  must  be  confessed 
that  during  many  years'  trading  with  India,  Germany 
has  scarcely  earned  a  reputation  for  upright  dealing. 
Small  Tools  in  Demand. 

The  demand  for  small  tools  is  considerable.  The 
European  tea  and  indigo  planters  provide  themselves 
with  tool-chests,  for  in  many  ea.ses  the  exiled  agricul- 
turist is  far  from  the  haunts  of  the  native  mechanics. 
Missionaries  are  in  the  same  positon,  the  government 
officials  who  find  themselves  in  isolated  spots  are  forced 
to  upervnse,  if  not  to  undertake,  domestic  repairs. 
Well-stocked  tool-boxes  may  be  found  in  the  large 
hardware  establi.shments,  but  they  .seldom  include 
everything  that  is  required.  A  really  complete  box 
would  need  to  be  very  large — a  miniature  shop.  It 
should  contain  everything  by  means  of  which  the  pos- 
sessor may  perform  temporary  repairs  of  all  kinds — 
both  in  wood  and  metal — and  .should  include  even  a 
lavish  supply  of  nails  and  screws.  As  to  the  nature  of 
the  tools  used  in  India,  they  are  the  same  as  those  re- 
quired in  other  countries.  The  native,  though  hag- 
gling over  prices,  knOAvs  when  he  is  getting  value  for 
his  money. 

Dealers  in  Machinery  and  Tools. 

In  the  three  main  cities.  Calcutta.  Bombay,  and  Mad- 
ras, there  are  many  reputable  machinery  and  small  tool 
dealers.  They  generally  know  their  business,  and  they 
are  as  active  as  the  enervating  climate  permits  them  to 
be.  The  consul  at  each  town  should  be  in  a  position 
to  vouch  for  their  standing  and  capabilities.  Calcutta 
and  Bombay  sup])ort  hardware  establishments  of  re- 
pute, all  of  Avhich  deal  largely  in  small  tools.  Both  the 
machinery  agents  and  the  hardware  men  are  in  a  posi- 
tion to  know  what  is  wanted,  and  they  possess  the  ne- 
cessary means  of  distribution.  Their  travellers  con- 
stantly are  on  the  move;  they  are  in  complete  touch 
with  re(iuirement.s — both  European  and  native.  Con- 
sequently, the  manufacturer  who  aspires  to  conquer- 
ing the  Indian  field  may  safely  leave  his  interests  in 
their  hands. 

The  large  mercantile  houses  also  are  ready  to  under- 
take agencies  for  the  sale  of  anything — "from  a  needle 
to  an  anchor."  Jute  firms,  cotton  firms,  wine  mer- 
chants, even  tailors — all  are  willing  to  po.se  as  agents 
for  lathes  and  drilling  machines,  hammers  and  nails. 
These  people  are  of  course,  wor.se  than  useless  as  agents 
or  representatives. 


A  number  of  automobile  manufacturers  in  France 
have  recently  former  a  coinbination  known  as  L 'Union 
Commerciale  des  Maniues  Fraiicaises.  capitalized  at 
l..")OO.flO()  francs.  The  object  of  this  organization  is  to 
develop  foreign  markets  by  .securing  capable  agents 
throughout  the  world  for  automobiles;  it  is  stated  that 
the  organization  will  also  handle  machinery-  in  general. 


